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The New East River Bridge. 

Length between tenninals, 7,200 feet; length of main span, 1,600 feet ; extreme width of bridge, 118 feet; height of floor above high water, 135 feet; height of cables at top of towere above high water, 332 feet 




2. — Anchor Plates for Inside Cables, Before the Girders are in Place, 



3. — Anchor Platform for Side Cable, -with Flooring of Steel Deck Beams to 

Receive Masonry. 




4. — Air Lock Hoist. &. — A Completed Pier on the Brooklyn Side. 

CONSTBVCTION OF THE NEW EAST BIVEB BBIDOE.— [See page 10.] 
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NEW YORK, SATURDAY, JANUARY 7, 1S99. 

A BETBOSFECT OF THE YEAB 1898. 

The year whicli has now drawn to a close will go down 
to liistory as niarkino: one of the three great epochs in 
the history of the United States. The yearl77C saw the 
birth of this Republic ; in 1865 its unity was proved and 
declared to be forever indissoluble; and, unless the pres- 
ent signs miscarry, the year 185)8 will mark the era of 
its worldwide expansion. At each crisis the guidance 
of the good ship of state was in the hands of men of 
unquestioned patriotism and integrity, who acted for 
a strong majority of the people. The brilliant history 
which records the making of this, the latest and most 
virile of the great peoples of the earth, proves that in 
1776 and 1865 the majority was right. And what of 
1898 ? The chief executive of the nation declared war 
upon Spain with the practically unanimous consent of 
the country, and in less than thirty days we found the 
widespread colonial possessions of Spain within our 
grasp, and the tremendous problem of worldwide em- 
pire confronting us. In the contemplation of the only 
alternatives of advance or retreat we have deliberately, 
and with, we believe, a clear sense of the grave and al- 
together untried responsibilities ins'olved, decided to 
break away from the traditions of the past and take 
our stand as one of the great colonial powers of the 
world. 

Whether this momentous step will redound to our 
proflt or lead to our undoing will depend upon the 
spirit in which we enter upon our new possessions and 
administer their affairs. " Men at some times are mas- 
ters of their fate," and the "fault . . . will not be in 
our stars but in ourselves" if we fail to bring peace, 
contentment, and prosperity to the new and strange 
peoples that have become subject to our administra- 
tion. We believe, however, that the very magnitude 
of the trust imposed will impress upon Congress the 
necessity of abolishing so-called "politics" from our 
colonial affairs and administering them with a single eye 
to the fair name of America and the best interests of the 
races which we have rescued at the cost of much blood 
and treasure from a burdensome despotism. 

By no means the least fortunate result of the war is 
the repairing of those bonds, " strong as steel, yet light 
as air," which once again unite England and America 
— bonds of common lineage, language, laws, religion, 
and feeling, the severance of which the great Burke so 
eloquently deplored a century and a quarter ago. The 
best guarantee of the depth and permanence of the 
present understanding is the fact that its existence 
is not now and probably never will be imperiled by 
embodying it in the terms of a formal treaty. 

Brief as it was, the war served greatly to increase the 
prestige of our navy in respect of its discipline, person- 
nel and material. As regards the army, it proved that 
the fighting qualities of the American soldier of to-day 
are fully up to the high standard shown on the desper- 
ate battlefields of the Civil War. Manila and Santiago 
take rank with Mobile Bay and the Mississippi, while 
San Juan and El Caney are comparable in the desper- 
ate bravery of the combatants to Antietam and the final 
charge at Gettysburg. If we except the monitors, our 
ships acquitted themselves admirably ; we do not 
know of a single case, among the larger vessels, of ab- 
solute breakdown, and the failure of the torpedo boats 
was only what everyone looked for. Guns and mounts 
gave general satisfaction; and the breakdowns, both in 
ships and guns, were in matters of detail only and were 
easily repairable. Thenar has brought home to the 
country the absolute necessity for an increase in our 
naval and military forces, and it is likely that before 
the year is many weeks old our standing army will have 
been increased to 100,000 men, and a general appro- 
priation will have been authorized for new battleships 
and cruisers of the most approved construction. 

Next to the Spanish- American war the most notable 
occurrence of the year is the remarkable victory which 
was gained by the British forces in the Soudan. The 
overthrow of the Mahdist forces is a triumph of civili- 
zation over barbarism, and it brings the fairest of the 
equatorial provinces of Africa under the dominion of a 
people who have proved to be the most successful and 



beneficent colonizers in the history of the world. The 
Eastern Question has shifted from Constantinople to 
the far East, and has resolved itself as belits the spirit 
of the times from a military problem to a problem of 
trade and commerce. "The open door" is the watch- 
word of that side of the controversy to which our inter- 
ests and the logic of events appear to be insensibly 
leading us. 

The new year opens auspiciously for the prospects of 
industry and trade, and the improvement is the more 
encouraging because it has been gradual and gives 
promise of being permanent. The most gratifying fact 
is the secure hold which we are obtaining upon foreign 
markets, as evidenced by the increasing demand for 
goods of American manufacture. The increase in our 
exports is being accompanied by a marked decrease in 
imports, and we are evidently fast approaching a time 
when we shall be absolutely independent of the Euro- 
pean markets except in a few special and limited lines 
of manufacture. Very significant events in the trade 
between this country and Great Britain were our ship- 
ments to that country of coal and ship plates and the 
recent order for American locomotives. It is true the 
orders for coal are stated to have been due to the coal 
strike, and the shipment of shipbuilding material and 
locomotives to the inability of British manufacturers 
to keep up with their orders ; but the ground has been 
broken, and it is more than likely that these orders will 
prove to be an open door of a permanent trade in these 
commodities. 

Again we have to record a dearth of new construc- 
tion of any magnitude in the sphere of civil engi- 
neering. The Siberian Railroad continues to be the 
greatest engineering project under way, and through 
the past year it has been pushed forward with tireless 
energy. This colossal work, moreover, has taken on 
greater significance because of its being the actual key 
to the Eastern Question as far as Russia is concerned- 
Every rail that is laid, every spike that is driven, is an- 
other link in the chain by which the Russian Empire 
seeks to bind the destinies of Northern China to its 
own. The latest estimates place the completion of 
the road as far olTas the year 1903 to 1904. The United 
States are concerned more with betterments of existing 
railroads than the construction of new lines, although 
a total of 1,053 miles was added during the last fiscal 
year, the total length of all roads being now 184,438 
miles. The largest bridge under construction is the 
new suspension bridge across the East River, New 
York, which will have a length between towers of 1,600 
feet and a width of 118 feet. The foundations of the 
towers are all completed and the anchorages are under 
construction. It is likely that the stringuig of the 
cables will commence some time in the summeror early 
autumn of this year. It is proposed to double the ca- 
pacity of the existing New York and Brooklyn suspen- 
sion bridge by double-decking the floor system and 
adding four supplementary cables above the present 
cables. It is not unlikely that another bri Ige will be 
commenced across the East River to the north of the 
new bridge now under construction. The year has 
seen the erection of a new pin-connected bridge across 
the St. Lawrence, at Montreal, in place of the famous 
tubular bridge, built nearly half a century ago by 
Robert Stephenson, and a handsome steel arch has 
also been built below Niagara Falls, replacing the old 
suspension bridge, the site of which it occupies. In 
this connection it may be mentioned that earlv in 
the present year, work will be commenced on a sus- 
pension bridge to replace the old Lewiston bridge, 
which was wrecked several years ago. The massive 
drawbridge across the Harlem River on Third Avenue, 
New York, which weighs 3,500 tons, has been opened 
for trafBe, and preliminary steps have been taken 
toward the erection of a similar structure over the 
same river. The great North River suspension bridge 
exists as yet only on paper. Badly as it is needed, 
great as would be the benefit conferred, the estimated 
cost of $60,000,000 is evidently regarded as prohibitive. 
We have to record one of the most fatal bridge acci- 
dents of recent years in the fall of the new Cornwall 
bridge, when a river pier and two 370-foot spans fell 
into the river. The failure was probably due to erosion 
of poorly designed foundations. 

Under the head of transportation there has been 
very little development of an abnormal character. 
Locomotives and trains have continued to grow in 
weight, and the records of one year are regularly ex- 
ceeded in the next. As regularly as the prophets de- 
clare that the limit has been reached, the locomotive 
builders prove that it has not, by making big increases 
in cylinders, boilers and total weight. Early in the 
year the Brooks Locomotive Works produced for the 
Great Northern Railway a monster freight locomotive 
weighing 106 tons, with cylinders 31 by 34 inches and 
3,380 square feet of heating surface ; yet a few months 
later, this was exceeded by the Pittsburg locomotive of 
115 tons, with cylinders 33 by 33 inches and 3,333 square 
feet of heating surface. The fact that practically no- 
thing is being done in this country in the way of novel 
and experimental locomotives goes to prove that loco- 
motive engineers are well satisfied that finality of type 
has beea reached. la England there has beeu a re- 



vival of interest in four-cylinder locomotives, no less 
than four dilTerent roads having placed engines of this 
kind on the road. In France the Heilmann electric 
locomotive is still on trial, but nothing very definite 
has been given out regarding results. Railway speeds 
have remained stationary, the credit of running the 
fastest regular train in the world still belonging to the 
Philadelphia and Reading Railroad, a train from 
Philadelphia to Atlantic City making the run of 553^ 
miles at the rate of 000 miles an hour. 

The last year has not been marked by the sensational 
performances in ocean transiiortation which character- 
ized the preceding year. The " Kaiser Wilhelm " of the 
North German Lloyd has not surpassed her record of 
3335 knots an hour for the whole trip across the 
Atlantic, although she is said to have steamed for one 
whole day at an average speed of 33 knots, a feat which 
was about equaled by an older ship, the "Lucania." 
which maintained 23 9 knots for an all-day run. The 
"Kaiser Friedrieh," which is practically a sistershipto 
the '■ Kaiser Wilhelm." and was designed to exceed the 
latter vessel in speed, has been somewhat of a disap- 
I)ointment, having failed to come within 1^ knots of 
the speed of the earlier vessel. The Hamburg-American 
line are building a 16,000 ton vessel to steam 33 knots, 
and the "Oceanic" of the White Star line, of 17,000 
tons and 704 feet long, will be in service during the 
coming summer. The greatest interest at present at- 
taches to the huge freight ships which are being con- 
structed in increasing numbers and of ever-increasing 
dimensions. Several of these will draw 32 feet of water, 
and a strong movement is now on foot to have the 
government deepen the entrance channel to New 
York Harbor to 35 feet, so as to accommodate the 
expected increase which will yet take place in the 
draught of future ships. The year has been fruit- 
ful in disasters at sea. The shocking loss of life in the 
foundering of the " Hourgogne," the " Mohegan," and 
the " Portland," proves that with all our boasted im- 
provements in ships and seamanship, we have yet to 
learn how to render ocean travel reasonably secure. 

Electricity continues to assert itself as the most suit- 
able power for city and suburban trafHc. In the for- 
mer it is supreme and for suburban travel it is growing 
in fas'or. The interest of the great railroad systems 
in the question of substituting electric for steam trac- 
tion on their suburban and branch roads has not been 
so marked as it was in the preceding year ; but experi- 
mental work in this direction is being carefully 
watched with a view to future developments. The 
success of the existing underground electric roads in 
London has led to proposals for the building of several 
other important lines of this kind. Orders for the 
equipment of the.-e roads continue to find their way 
to this country. The most remarkable electric system 
at present under construction, in this country, is that 
of the Metropolitan Street Railway Company, in New 
York city. During the year underground trolley 
lines have been built on two of the avenues, and the 
well known Broadway and Lexington Avenue cable 
roads are being electrically equipped. The many ad- 
vantages of the new motive power over the old are 
self-evident to the traveling public, and the under- 
ground trolley has evidently come to stay for good, or 
until some unthought of and better system shall take 
its place. Undoubtedly the most important develoj)- 
ment in transportation has been the remarkable suc- 
cess of the automobile carriage in this country. The 
horseless cab has established itself as a thoroughly 
practical and popular means of travel with the general 
public in New York, while its high speed, its ease of 
control, its comparative noiselessness and its conven- 
ience for use in the city in place of the two-horse car- 
riage is rendering it increasingly popular with the 
wealthier classes. The electric cabs of New York are 
standing the test of winter work, and, during the recent 
snow-storms, they ran under conditions which dis ■ 
couraged even the horse cabs. 

No record of the year would be complete without 
mention of the very successful Trans-Mississippi and 
Omaha Exposition which was held during the summer 
months in the flourishing Western city from which it 
took its name. The enterprise was conceived and car- 
ried out with characteristic Western zeal and enter- 
prise. In thirteen months from the day on which the 
first spadeful of earth was turned the work of prepara- 
tion was completed, and this in spite of the prevailing 
commercial depression. Some $3,000,000 was spent 
upon the grounds .ind buildings, and these were laid 
out with a landscape and architectural effect that 
rivaled that of the Chicago Fair. The Exposition was 
in every respect an unqualified success. 

The record of new naval construction during the 
year is particularly gratifying when we bear in mind 
that it was carried on in spite of the severe pressure 
put upon our resources by the Spanish war. In the 
twelve months we launched no less than five first-class 
battleships of 11, .535 tons displacement, making a total 
of 57,635 tons in battleships alone, thereby more than 
doubling the battleship force of our navy in one year's 
addition. The ships are the "Alabama," " Illinois," 
"Wisconsin," " Kearsarge," and "Kentucky;" the 
cruisers " Chicago," " Newark," and " Atlanta " have 
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been reconstructed, refitted, and rearmed, the chanfjes 
making them thoroughly up-to-date vessels ; and the 
improved plans of the new "Maine," "Ohio," and 
" Missouri " have been passed and the contracts let. 
The opening of the year finds us with eight first-class 
battleships, aggregating 95,135 tons, under construc- 
tion for the navy, and it is gratifying to know that the 
whole of this work is being done in private yards. Our 
latest battleships of the "Maine" class will be or 
rather are now the most powerfully armed vessels of 
their class, and their speed of 18 knots is up to the 
present standard of other navies. 

The most notable fact in connection with our ord- 
nance is the decision to use smokeless powder ex- 
clusively in our future guns, and the proposal to make 
3,*00 feet per second the standard velocity for all the 
large rifles. Great interest also attaches to the Hobbs 
single-forging gun and the Gratling cast steel gun, both 
of which have shown good results in tests at the gov- 
ernment proving grounds. Krupp armor still con- 
tinues to hold the first place against all competitors. 
The government has wisely decided to adopt the 
Krupp system in the manufacture of its plates, and 
both Carnegie and the Bethlehem companies have 
produced plates of phenomenal endurance, the latter 
l)late, 6 inches in thickness, having resisted the attack 
of six 8-inch armor-piercing projectiles without failure. 
Science has again been enriched by the discoveries of 
Prof. Ramsay. In June of last year Ramsay was able 
to announce the discovery of "krypton" as one of 
the gaseous elements of air, the new gas Vjeing re- 
covered from some liquid air which was being made 
the subject of experiment. Shortly afterward the same 
brilliant experimentalist, with the help of his assistant, 
Maurice Travers, discovered two other elements of the 
atmosjihere, which were named respectively "neon" 
and "metargoii." This result was made possible by 
the discovery, jointly, by Lord Rayleigh and Prof. 
Ramsay last year of argon, the new elements being ob- 
tained from a quantity of liquefied argon. Prof. De- 
war, whose naixie is a-^sociated with the liquefaction of 
air, also succeeded in liquefying hydrogen at a tem- 
jierature of — 20.5 degrees Centigrade. M. and Mme. 
Curie report the discovery of an element which they 
call "polonium." It resembles bismuth, but is of far 
greater radiating power than uranium. Mr. Charles 
F. Brush announced at the Boston meeting of the 
American Association for the Advancement of Science 
that he had succeeded in eliminating from the atmo- 
sphere a gas which he calls "etherion." Its con- 
ductivity of heat is a hundred times as great as hydro- 
gen. Sir William Crookes, in examining some rare 
earths used in the manufacture of the Welsbach 
mantle, discovered a new element, which he named 
"monium." It is heavier than "yttrium," but lighter 
than "lanthanum," its atomic weight being estimated 
at 118. 

A notable event of the year was the production of 
liquid air in commercial quantities by Mr. C. E. Trip- 
ler, of New York. This is done by the development of 
the method of expansion in an ingeniously devised ap- 
paratus. The liquefaction is produced by the "self- 
intensification of cold," produced by the expansion of 
compressed and cooled air, no other substance being 
used to bring about the result. The boiling point at 
atmospheric pressure is — 191° Centigrade, and the 
value of such a liquid, produced in commercial quanti- 
ties, for laboratory purposes is obvious. Just how 
much commercial value liquid air will possess has got 
to be decided. Attempts are already being made to 
produce a liquid air motor. 

In connection with our mention of Boston as the 
meeting place of the American Association for the Ad- 
vancement of Science, it should be recorded that the 
past year was the golden anniversary of this well 
known institution, which at present boasts of a roll of 
1,610 members. 

The obituary of the year contains many names that 
will be sadly missed from the various fields of science 
and art in which they labored. Sir Henry Bessemer, 
who has had more to do with the industrial develop- 
ment of the nineteenth century than any other man, 
died on March 14. At the time the fiftieth anniver- 
sary number of the Scientific American was pub- 
lished, the readers of our journal put themselves on 
record as considering that the Bessemer process was 
the greatest invention of the last fifty years. 

Dr. John Hopkinson was another Englishman whose 
death leaves a considerable gap in the front ranks of 
science. There is scarcely a branch of electrical work 
that does not owe something to his thought and labors. 
His improvement of the Edison dynamo, and his three- 
wire patent, which he disposed of to the Westinghouse 
Company for $100,000, are among his well-known 
achievements. 

The death of Colonel George E. Waring, Jr., is la- 
mented, not alone in the United States, his native land, 
but in every part of the civilized world where his 
writings have made him known. This soldier-engineer 
was distinguished by his work in many fields of indus- 
try and occupation ; but his most brilliant success was 
achieved in recovering New York city from the dis- 
reputable state of fllth in which Tammany corrup- 



tion had permitted it to lie, and systematizing a street 
cleaning force which was a model of system and effici- 
ency. He is to be reckoned as one of the martyrs of 
the war, having contracted yellow fever during his in- 
spection of Havana with a view to its sanitation. 

The death of Latimer Clark has reduced the number 
of those who are connected with the earlier develop- 
ment of land and submarine telegraphy. Together 
with his partner. Sir Charles Bright, he acted as engi- 
neer in the making and laying of the second and third 
Atlantic cables, and in all his firm was connected with 
the laying of 60,000 miles of submarine cables. 

Prof. James Hall was a scientist whose death was 
noted with regret, not only in his native land, but in 
the many foreign countries where he was honorably 
known. He was the State Geologist of New York for 
sixty-one years, and one of the most industrious men 
in an industrious age. Although he died at the age of 
eighty-seven, he was able during the last ten years of 
his life to write 250 papers on scientific subjects. His 
life work was paleontological study. 

In the lamented death of Joshua Rose, who was one 
of the editors of Appleton's "Cyclopedia of Applied 
Mechanics," "Modern Steam Engines," "Modern Ma- 
chine Shop Practice," and numerous other well known 
works, the Scientific American lost one of its early 
contributors. Mr. Rose was an accomplished writer 
and a voluminous contributor to the technical press. 

We close our review of the year with mention of 
another distinguished engineer among those we have 
mentioned as having passed away — Sir John Fowler, 
perhaps best known for his work as the designer of 
the great Forth Bridge in Scotland. His work covered 
almost every branch of engineering, for much of it was 
done in the earlier half of the century when specializa- 
tion had not been carried-to the extent which charac- 
terizes the present day. 



bility of asbestos. It must, however, be woven with- 
out the aid of oils or water, or much of its value would 
be lost. 

After twelve years of experimenting, Herr ZschOrner 
succeeded in making the peat fibers weavable. There 
is now, therefore, scarcely any textile article which 
cannot be made from peat. Coats, hats, carpets, rugs, 
ropes, matting, and pillows are some of the articles 
which have been made, and have been found useful. 
What superiority these will prove to have in practice 
over fabrics made from other fibers, only time will tell. 
Some of them have, however, already been 'proved to 
be immensely superior to any other fabrics. This is 
especially true of the blankets and other coverings 
used for horses and cattle, for they greatly excel in 
warmth, absorbent power, cleanliness, and durability. 
The unspun fiber promises to be a valuable substi- 
tute for absorbent cotton, since it will not only absorb 
a much greater quantity of blood and other fluids than 
cotton, but it possesses powerful antiseptic properties 
as well. The coarser fiber it is expected will come into 
favor for use in upholstery work, its extraordinary elas- 
ticity making it most valuable for this purpose. 

The latest achiev^ement of the discoverer of the uses 
of peat has been the making of paper from its fiber. 
This has been carried to such an extent that paper of 
almost every variety of weight and quality can be 
made, while the toughness and durability of each is 
equal to that of paper from any kind of vegetable pulp. 
The above are but a few of the uses to which this re- 
markable fiber can be put, but they indicate possibili- 
ties which may yet rank peat bogs among the most 
valuable of the world's resources. 



REMARKABLE TTSES OF FEAT. 

BY OLIVER C. PAURINOTON. 

One of the most interesting and attractive exhibits 
at the Vienna Exposition of last year was a building 
containing the most diverse articles made from peat. 
Everything in the building, from the carpets on the 
floor to the curtains at the windows and the paper on 
the wall, had been made from peat. These were but 
representatives of what will undoubtedly soon become 
a great industry and give to the peat bogs of the world 
a value never before dreamed of. 

Credit for the discovery of the possibilities of peat 
belongs chiefly to a V^ienna gentleman, Herr Karl A- 
ZschOrner. His investigations into its nature began 
some twelve years ago with a study by means of the 
microscope of what is called in Austria " torfstreu. '' 
This is the layer of moss which covers the surface of 
most peat bogs. It has hitherto, by those who have 
made use of the peat for fuel, been at considerable 
expense removed and thrown away. Herr Zschorner's 
examination showed that the plant remains which 
make up this layer abound in hollow, spiral cells. 
These absorb water and other fluids with great avidity. 
While ordinary straw cannot absorb over four times 
its weight of fluids, this peat straw will absorb ten 
times its weight. The peat straw, moreover, possesses 
the antiseptic and disinfectant qualities of peat, quali- 
ties which have long been known, but of which little 
use has been made. Herr ZschOrner accordingly hit 
upon the idea of drying the straw and using it as an 
absorbent in stables, breweries, and various manufac- 
tories. For such purposes it proved most admirably 
adapted, and the demand for the product soon grew 
large. Having greater absorptive power than ordinary 
straw, the peat straw can be used much longer in any 
given place and yet will have proportionally greater 
manurial value. It gives a healthy, resilient footing 
also for animals. For packing of both perishable and 
breakable articles it is also better than ordinary straw, 
since it is more elastic and less easily penetrated by 
heat and cold. Another form of peat which" was found 
to be a better absorbent for some places was the peat 
itself, dried and ground to a powder. This is especially 
adapted for use in earth closets and about sinks and 
drains, its absorbent power and disinfectant properties 
making it adniirably adapted for these uses. 

Herr ZschOrner did not rest his investigations 
here. A further study of the peat itself showed that 
it was very largely made up of fibers. These fibers 
come from the remains of reeds and grasses, which, 
growing and dying in successive generations, form the 
peat. In their submergence the reeds and grasses suf- 
fered no anatomical change, but their physical and 
chemical character became entirely diflerent. The 
organic substance of the plant became inorganic, so 
that nothing capable of fermentation or decay was left, 
while the fibrous structure remained intact. These 
fibers then were found to have unusual physical prop- 
erties. They were found to be very durable, very 
elastic, to be non-conductors of heat and non-combusti- 
ble. 

If a fabric could be woven from them, it would be 
one possessing unique properties. To the toughness 
of linen it would add the warmth of wool, an absorbent 
power greater than that of cotton, and the indestructi- 



ATTTOMOBILES FOR FIFTH AVENTTE. 

For many years the last relic in the way of stage 
lines in New York has been the Fifth Avenue line, 
but the service has not been very satisfactory to the 
public and the franchise has now been acquired by the 
Third Avenue Railway Company. This line will be 
equipped in a short time with automobile carriages of 
some kind. If this is done, the line will be a valuable 
feeder to the various crosstown lines owned or leased 
by the Third Avenue Railway Company. The present 
service is slow and irregular, and for a long time the 
stage company had been examining various methods 
of traction. It is not probable that tracks can ever 
be laid in any part of Fifth Avenue, as public opinion 
as well as property holders are entirely opposed to it. 

There is no objection, however, to the noiseless and 
cleanly horseless omnibus or stage, which will leave the 
street in a good sanitary condition. Of course, the 
Fifth Avenue line of stages must necessarily compete 
with the Madison and Fourth Avenue electric lines, 
and for a long distance it runs parallel with them ; but 
while automobile vehicles cannot be operated as 
cheaply as the underground trolley, still the margin of 
difference is not so great as to prohibit their use, and, 
as we have already stated, the line would be valuable 
as a feeder to the various crosstown lines. There are 
many people who have used the stage line for years 
and who will probably continue to do so, and from a 
scenic point of view nothing can be finer than a ride 
up Fifth Avenue in a modern omnibus. There is no 
crush of travel as there is on many of the adjacent 
streets, so that the trip is more enjoyable, and the 
line will certainly come in for a considerable per- 
centage of the "short haul" business, which pays very 
well and it is admirably adapted for this kind of trans- 
portation. 

During the storm on November 26, the electric 
automobile vehicles behaved remarkably well. They 
ran throughout the entire night, and the last one only 
came in about six o'clock in the morning, when the 
snow must have been from eight to ten inches deep, 
and the carriages had no difficulty whatever in forcing 
their way through drifts which were much deeper 
than this. Horse cab companies turned over orders 
to the electric company rather than fill them them- 
selves. Of course, the mileage per charge of battery 
was reduced. The motors and batteries acted admir- 
ably. One reason of their success was undoubtedly 
due to the large pneumatic tube tires, which are five 
inches in diameter and give a large and resilient bear- 
ing surface. 



A BURNISHED finish on the journals of axles for rail- 
way carriages and locomotives has given good service, 
and has been used on many roads for a long time, says 
The American Engineer. The advantage of it is to 
smooth the surface of the journal after the finishing 
cut, and to shorten the period of breaking in. The 
burnishing is done by three rollers carried on a tool 
rest and bearing against the journal, considerable 
pressure being obtained by a screw. The rest is fed 
along so that the finishing cut and the burnishing are 
done at the same time. Mr. Atkinson, of the Canadian 
Pacific, uses the burnisher on piston rods, and intends 
to use it on valve rods, as well as on journals. He 
stated, at the recent Master Mechanics' Convention, 
that it gave the best finish that he knew of for piston 
rods. 
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AH IMFBOVEMENT IN CLAY-CTTTTING TABLES. 

It has hitherto been possible only with costly and 
complex machinery, to cut clay and other plastic mate- 
rial, into any desired length. It is the purpose of an 
invention recently patented by Arphad Snell, of Tice, 
111., to obviate this difficulty by providing an inexpen- 
sive machine which is of simple construction, which 
can cut clay into any length, and which so delivers the 
material that it can be safely carried to a baking 
oven. 

The machine comprises essentially a table made in 
two sections mounted upon flanged guide rollers, one 
section being capable of end movement only, and the 
other section of both end and rotary movements. The 
rotary section has a number of grooved receiving faces; 
a hand- wheel, through the medium of which the faces 
may be revolved ; and an adjustable gage. On the re- 
ceiving faces, extensions are carried which support a 
board upon which the moulded clay is carried away. 
Stop devices on both sections of the table limit the end 
movement of the sections. 

When it is desired to use the table, the section hav- 
ing end movement only, is carried as close as possible 
to the delivery end of the mold ; and the inner end of 
the rotary section is shifted as close as possible to the 
first-named section, the parts being held in this posi- 
tion by the operator's pressing on a foot- lever control- 
ling the stop-devices of the rotary section. After the 
outer end of the molded clay has reached the gage, 
both sections of the table are allowed to travel on their 
rollers, until the stops on the sections having end move- 
ment only, limit the movement of that section. The 
molded clay is then cut by hand at the point where 
the two table -sections meet, whereupon the rotary sec- 
tion is turned by means of the hand-wheel, and the 
clay deposited upon a board previously placed in posi- 
tion against the extensions on the upper receiving face 
of the rotary section. Another board is then placed 
in position ; the two sections of the table are returned 
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SHELL'S CLAY-CUTTINO TABLE. 



to their original position; and the operation is repeated. 
The apparatus is particularly designed to cut clay 
into lengths suitable for fence-posts. The material, it 
will be observed, can be cut and discharged without 
interrupting the molding process or the delivery of 
the material. 

The Eclipse of tbe noon. 

The total eclipse of the moon on December 27 was 
viewed with considerable success at the United States 
Naval Observatory at Washington. Owing to partial 
cloudiness, several of the occupations could not be ob- 
served. The moon was scheduled to enter the shadow 
at 4 : 57 o'clock and the totality to begin exactly one 
hour later. The actual time was a few seconds later. 
According to the arrangement made by the Obser- 
vatory at Pulkowa, Russia, one hundred and three 
occultations were to be observed in different parts of 
the world and twenty-one were assigned to the Nation- 
al Observatory at Washington. Seventeen of the 
twenty-one occultations were observed and the rest 
were obscured by clouds. The scientific value of the 
eclipse will be chiefly verifying the knowledge which 
has already been obtained by other methods regard- 
ing the same diameter of the moon. Observations 
were also made at New Haven, Conn., at Columbia, 
by Prof. Rees, and at Princeton, N. J., by Prof. 
Young. 

The eclipse was viewed with great success in Berhn 
at the Treptow Observatory by Prof. Archenhold, 
who photographed it in all its phases. At Berlin the 
moon entered into totality at a quarter to twelve 
o'clock, when the colors became brighter than pre- 
viously. It was first a dark brown with a streak of 
yellow ; next a reddish brown, and lastly a beautiful 
combination of colors, as though pierced by the rays 
of the sun. The silver-white line then kept spreading, 
and at twenty-five minutes past twelve it was at the 
maximum. In every phase the delineation of the 
moon was visible ; that of the shadow of the earth was 
much less clear. It is stated that Mars became very 
red during the period, becoming more intense accord- 
ing to the color assumed by the earth's shadows. 



A CONVEBTIBLE VEHICLE. 

In the annexed illustration, we present a vehicle 
having a wheeled frame within which the horse is 
harnessed, the frame being provided with removable 
parts by means of which the vehicle may be converted 
into a coach, buggy, or wagon. 

The frame has two horizontal side bars, upon each of 
which standards are mounted at the front 
and rear. The rear standards project be- 
low the side bars, and receive the rear 
axle of the vehicle. At the lower por- 
tions of the front standards, forks are ---^y' 
mounted to turn, between which forks 
the front wheels are carried. Vertical 
spindles on the forks move in slotted cas- 
ings at the lower ends of the front stand- 
ards, and are engaged by arms having 
movement relative to the forks and held 
in place by pins. Should the frame be 
slued laterally at its front end, by the 
pressure of the horse on the frame, the 
front wheels will be slued in a correspond- 
ing direction. By arranging the parts of 
the frame in various ways, it is possible 
to transform the vehicle into a buggy, a 
coach, or a light wagon, as shown re- 
spectively to the right, center, and left of 
the accompanying engraving. When used 
as a coach, the vehicle is provided at the top with 
seats, to which the passengers may ascend by means of 
a folding ladder. When the vehicle is used as a buggy, 
or as a wagon, the seats and the intermediate standards 
are removed, and the front standards rigidly braced 
by crosspieces. In order that the horse may be readily 
enabled to slue the frame to the right or to the left, 
under the action of the reins, the inventor employs a 
strap passing from the horse's collar to the front stand- 
ards. Check reins secured to the bridle of the horse, 
are reeved through rings carried by the body of the ve- 
hicle. The vehicle is the invention 
of Thomas J. Cox, Enon, Ala. 

Tbe Weatber Bureau In Cuba. 

The Secretary of Agriculture has 
directed the Chief of the Weather 
Bureau to move the headquarters 
of the present West Indian storm 
warning service from Kingston to 
Havana, to establish complete me- 
teorological stations at Cienfuegos 
and Port au Principe, and as rapid- 
ly as possible to extend the climate 
and crops service of the Weather 
■^. - *^ Bureau over the island, so that 

within a period of not more than 
two months complete information 
can be given of anything meteoro- 
logical and agricultural in various 
parts of the island, and reports will 
be made as to the progress of the 
rehabilitation of the industries which during the recent 
strife were either suspended or completely annihilated. 
The Secretary of War has been requested to assign 
buildings and grounds for the headquarters of the ser- 
vice in Havana. The cost of the entire United States 
Weather Service in the West Indies, including obser- 
vatories on the north coast of South America, will 
probably be much less than was expended by Spain 
in maintaining inefficient and almost useless meteorolo- 
gical service over the island of Cuba. 

Some months ago the Chief of the Weather Bureau 
began the establishmeVit of a complete climate and 
crop service in the island of Porto Rico. The Weather 
Bureau system of gathering crop and meteorological 
reports has now been so well extended throughout the 
island that it is thought by the first week in January 
a full crop report showing the conditions of the crops 
in all of the provinces of the island will be published 
for the benefit of interested parties in the island and 
in the United States, and this service will be continued 

weekly. 

♦ » » » ♦ 

Hoir Santiago Was Cleaned. 

Robert P. Porter, special commissioner for the 
United States to Cuba and Porto Rico, in his report 
to the Secretary of the Treasury, tells what he saw in re- 
cent visits to those islands. Speaking of improvements 
made at Santiago, Mr. Porter states that the disagree- 
able smells of the typical Cuban city are less pronounced 
in Santiago, while whitewash, limewash, fresh paint, 
and all sorts of disinfectants have deodorized the sur- 
rounding atmosphere and made the old town quite 
habitable. The streets are no longer used as sewers, 
and the unhappy individual who may violate the law 
and who escapes the lash of the sanitary commission- 
er's whip is compelled to work on the street for thirty 
days. Sanitary Commissioner Barbour has under him 
one hundred and twenty-six men dressed in spotless 
white and thirty-two mule teams and carts. This force 
of men have dug out from the streets the filth of ages, 
and they are now kept absolutely clean. By the aid 
of petroleum the garbage of the day is burned. The 
work of sanitation is not confined to tbe streets, but 



extends to the dwelling houses and other buildings. 
In many cases the doors of houses had to be smashed 
in and the people making sewers of the thoroughfares 
were publicly horsewhipped in the streets. These 
measures were drastic, but were entirely warranted by 
the fiagrant carelessness of the people. Some of the 
most respectable citizens were haled before the com- 




A CONVEBTIBLE VEHICLE. 

manding general and sentenced to aid in cleaning 
the streets they were in the habit of defiling. The 
campaign has resulted in a complete surrender to the 
sanitary authorities, and the inhabitants of Santiago 
have had their first object lesson in the new order of 
things which came with the close of the war. 



• <■!♦■ 

AN AUTOMATIC ACETYLENE -APPABATUS. 

An acetylene gas-generator has recently been patent- 
ed by Milton D. Keiser, of Mitchellville, Iowa, in which 
the gasometer, coacting with a water-filled pressure- 
tank, is made to fiood the generating-chamber accord- 
ing to the volume of gas required. 

The apparatus comprises essentially a large pressure- 
tank containing water, and a smaller gasometer-tank 
connected with generating-chambers. Both tanks 
communicate with each other and with a common 
blow-off chamber. A pipe leading from the gasometer 
to the bottoms of the generating-chambers supplies 
the carbide with water. The gas formed rises and is 
conducted to the gasometer by a pipe leading from the 
generating-chambers. Within each generating-cham- 
ber two or more perforated carbide buckets are. placed, 
one above the other, the purpose of this arrangement 
being to prevent the simultaneous contact of the water 
with all the carbide, as well as to prevent the contact 
of the decomposed carbide with that which has not yet 
been acted upon. 

The gas generated by the carbide passes into the 
gasometer, and is then distributed by a service-pipe. 
As the gasometer and carbide-chamber communicate 
with each other, the pressure in both must be the same. 
When the volume of gas in the generator decreases, the 
water from the pressure- tank causes the water in the 
gasometer to rise and to force the water in the bottom 
of the generating-chambers into contact with the car- 
bide. The gas thereby generated, upon entering the 
gasometer, depresses the water therein, and withdraws 
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KEISEB'S AUTOMATIC ACETYLENE-APPABATUS. 

the water from the carbide, thus stopping the further 
generation of gas. By these means the apparatus acts 
automatically to regulate the generation of gas. The 
pressure-tank coacts with the gasometer to control the 
gas-pressure. Should the pressure become excessive, 
the surplus gas is blown off by means of the blow-off 
chamber and vent pipes. 
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THE GIANT WHEEL OF PABIS. 
The newspapers recently informed us that a trial of 
the gigantic wheel had been made in the presence of 
M. Blanc, prefect of poHce.. An emulator of the 300 
meter tower erected upon the Champ de Mars, this ap- 
paratus is commonly styled the "Great Wheel of 
Paris." It stands on Avenue de Suffern, opposite the 
celebrated gallery of machines of the Exposition of 
1889. The idea of such a construction is due to Mr. 
Graydon, an officer of marines of the United States 
navy, who took out a patent for it in 1893. The 
present project emanates from an English society. 
The operation of mounting took place under the direc- 
tion of Mr. Slitkins, an English engineer.. The general 
work of construction, the installation of the material 
necessary to revolve it, and the lighting of it were con- 
fided to Mr. W. B. Basset. The first wheel of this 
kind was constructed for 
the Chicago Exhibition, 
but it did not attain the 
dimensions of the one 
under consideration. 

The metal entering into 
the structure of the French 
wheel Is steel, furnished by 
the Soci6t6 des Forges et 
Acieries de Haumont 
(Nord). The weight of the 
metal employed is no less 
than 800 tons. 

The wheel is designed to 
revolve around a horizon- 
tal axis situated at 320 feet 
above the level of the 
ground, and moving in 
two bearings tfiat rest, 
through the intermedium 
of a heavy oak beam, upon 
two frames. At its per- 
iphery there is a series of 
cars that are carried along 
in the rotary motion of the 
apparatus. 

The diameter of the 
wheel is exactly 93 meters 
(305 feet). At the lowest 
level to which the cars can 
descend they will be 10 feet 
above ground, and the 
highest point that they will 
reach will consequently be 
315 feet above the surface. 
Between the two external 
fellies are suspended a cer- 
tain number of cars de- 
signed to be used as 
saloons, parlors, dining 
saloons, reading rooms, 
concert halls, etc. 

The total weight of the 
wheel, inclusive of the 
empty cars and exclusive 
of the axis and frames, is 
1,430,000 pounds. The axis 
weighs 79,300 pounds and 
the two frames 873,400. The 
total weight of this archi- 
tectural monument is, 
therefore, 3,383,600 pounds. 
Each car is capable of ac- 
commodating 30 persons, 
and the number of cars is 
40. Supposing the average 
weight of each passenger 
to be 154 pounds, the total 
load upon the foundation 
will be 1,167 tons. 

The foundation is of con- 
crete made of Portland 
cement. Two excavations, 
18 feet square and 39 feet 
deep, were made in the 
earth and were filled with 
a mixture of sand, pebbles, 

and pure cement without the addition of any hydrau- 
lic lime. Each of the monoliths thus formed has a 
weight of 330 tons. It is upon these beds that rest the 
two steel frames that support the wheel. Each of these 
frames consists of four lattice girders connected by 
heavy steel cross braces and diagonal tie beams. They 
were mounted in detached pieces that were bolted 
and riveted together. 

The axis, which is of first quality Martin steel manu- 
factured in England, is a heavy hollow piece about 50 
feet in length and of an external diameter of 36 inches. 
The shaft revolves in steel bearings lined with a 
metal of peculiar composition — a mixture of lead, tin, 
and various other substances. This alloy is designed 
to prevent the friction of steel upon steel, the co- 
efficient of which is very high. From each side of the 
axis radiate 160 flexible cables of steel wire 3 Inches in 
diameter, which are attached to the fellies of the wheel 
and are provided with stretchers for stiffening them 



after being put in place. The rotary motion of the 
wheel is obtained through a double cable, which em- 
braces it and winds around windlasses actuated by a 
130 horse power steam engine. The security of the 
operation of the apparatus is assured by several in- 
stantaneously acting brakes, which also control its 
motion. The engine also runs a dynamo, the current 
of which will supply arc and incandescent lamps. 

The electric communications, starting from the 
ground, are effected through cables that follow one of 
the frames and end at the axis, ^from this point the 
current is transmitted to the periphery by cables, and 
to the different posts of electric distribution by circular 
plates and contact brushes. The processes of illuminat- 
ing every part of this huge structure furnish a means 
of obtaining all the plays of light desirable. As the 
wheel revolves, the shining of the lamps in space will 




THE GIANT WHEEL OF PABIS. 

give it the aspect of a piece of fireworks. The wheel 
makes one revolution In twenty minutes, inclusive of 
stoppages. Access to the cars is obtained through 
a system of stairways and landings so arranged that 
eight cars can be filled and emptied simultaneously, 
without any blockade, in less than one minute. Each 
car is 43^ feet in length. 

For the above particulars and the illustration we are 
indebted to the Encyclop6die du Sifecle. 

.»< « ►» ■ ~ — 

A Nenr Chemical Element. 

Dr. Becquerel has announced to the Academy of 
Sciences at Paris the discovery of a new supposedly 
elementary substance which has a close affinity to 
barium. The correspondent of The New York Sun 
who cables the news states that its discoverers, MM. 
Curie and Breniona, have named it " radium." It is so 
sensitive to light that it will take photographic im- 
pressions. 



Great Consumption of Quinine in America. 

It is estimated that, during and since the war with 
Spain, over 135,000,000 grains of quinia have been 
issued to American soldiers suffering with fever. In 
some cases men wlio were in the hospitals were dosed 
with as much as 300 grains per week, and almost every 
man in the army took the drug at some period of his ser- 
vice, either for its curative or preventive effect. Yet, 
as large as these figures are, they are hardly as sur- 
prising as those for the entire population of the United 
States. We are a race of quinine eaters, and the 
people of this country consume one-third of the quinine 
of the world. Although such doses as prevailed in 
Cuba and Porto Rico are seldom taken in the States, 
there are few people here who do not at some time 
during the year take quinine in some form or other. 
The drug is used in the preparation of many patent 

medicines, tonics, bitters, 
cold cures, etc. ; even in 
hair tonic for external 
application. The official 
figures of the Treasury De- 
partment show that last 
year there were imported 
into the United States 1,- 
539,056,750 grains of quinia. 
This means a consumption 
of something like 30 grains 
for every man, woman, and 
child, as th^e were practi- 
cally no exports of this 
article. 

The cinchona tree, which 
furnishes quinine, Peru- 
vian bark, and calisaya 
bark, is a native of the 
western South American 
coast countries, more par- 
ticularly Peru ; yet but a 
comparatively small por- 
tion of the world's product 
now comes from that re- 
gion. For many years all 
the quinine of commerce 
came from the wild trees of 
Peru, but with the present 
great demand, the refined 
product obtained from the 
wild trees of its native 
habitat would supply but 
a small proportion of the 
world's requirements. At 
the present time two-thirds 
of the quinine used is pro- 
duced in Java, an island 
of the East Indian archi- 
p e 1 a g o , corresponding 
closely in size to Cuba, and 
having with it many fea- 
tures of soil and climate 
in common. The history 
of cinchona culture in Java 
is interesting. For thirty 
years the Dutch govern- 
ment, which owns Java, 
was urged to undertake in 
the island the introduction 
of this plant from Peru, 
and finally, in 1853, it em- 
ployed the botanist Hass- 
harl to explore the cinch- 
ona forests of Peru. He 
procured a large number 
of varieties and took them 
to Java, where planta- 
tions were started, which 
have succeeded to the ex- 
tent already indicated. 
The government of India 
was not to be behind in 
this matter, and the cinch- 
ona plantations and fac- 
tories of that region pro- 
duce now their share of 
this important drug. The importance of sending 
trained explorers to find and import new and rare 
plants is shown in the early efforts of the Indian 
government to secure cinchona trees. Seven years 
of governmental correspondence failed to secure a 
single living plant of this species, when the govern- 
ment engaged Clement R. Markham to visit the moun- 
tains of Peru, at the risk of his life, and he succeeded 
in establishing in the British East Indies in a single 
year 9,733 cinchona trees. 

The price of quinine has, of late years, steadily de- 
creased, so that now it is considered a cheap drug. In 
1897 the import price in the United States was a little 
over sixteen cents per ounce. When it is considered 
that an ounce avoirdupois contains 437^ grains, it is 
seen that the quinine in a dozen 3-grain capsules does 
not cost much. The total value of refined quinine 
and cinchona bark imported into the United States 
last year was $735,457. 
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]neellng8 of Scientific Societies In Newr ITork. 

Five of the eleven scientific societies which met in 
New York during the holidays for their winter meeting 
held their sessions December 28 in the halls of Colum- 
bia University, while others met at the College of Phy- 
sicians and Surgeons and other places. Prof. W. J. 
McGee delivered an interesting address before the An- 
thropological section of the American Association for 
the Advancement of Science. Perhaps the most ex- 
haustive philosophical paper of the section was pre- 
sented by Major J. W. Powell, Director of the Bureau 
of American Ethnology. Major Powell's subject was 
" Aesthetology, the Science of the Senses." Mr. James 
Mooney, of the Bureau of Ethnology, gave an account 
of the Indian Congress at Omaha during the Trans- 
Mississippi Exposition. From an ethnological point of 
view, he said, the congress was not what was ex- 
pected. There were twenty tribes and twenty-five 
languages represented, but most of them were Indians 
of the plains. Several other papers were presented 
and the section adjourned. The next meeting will be 
held in Columbus, Ohio. 

The American Folk Lore Society held their eleventh 
annual meeting in Fayerweather Hall. The meeting 
was enlivened with Indian songs under the direction 
of Alice C. Fletcher and others. The graphophone 
was used to present an Omaha war song. It seems 
that the modern talking machine is of considerable 
use to folk lorists. Prof. Henry Wood, of Baltimore, 
President of this Society, delivered an address on 
"Folk Lore and Metaphor in Literary Style," and 
other papers were presented. 

The Geological Society of America opened its 
eleventh annual meeting on December 28 in., the large 
lecture room of Schermerhorn Hall and was welcomed 
to the University by President Low. Prof. J. J. Ste- 
venson, of the New York University, President of the 
Society, presided, and after the transaction of business, 
the vote for officers for the ensuing year was announced. 
The following were elected: President, Benjamin K. 
Emerson, Amherst, Mass.; First Vice President, George 
M. Dawson, Ottawa, Ont. ; Second Vice President, 
Charles D. Walcott, Washington, D. C. ; Secretary, H. 
L. Fairchild, Rochester, N. Y. ; Treasurer, I. C. White, 
Morgantown, W. Va. ; Editor, J. Stanley-Brown, Wash- 
ington, D. C; Librarian, H. P. Cushing, Cleveland, O.; 
Councilors, W. M. Davis, Cambridge, Mass., and 
Joseph A. Holmes, Chapel Hill, N. C. 

A memorial of the late Prof. James Hall was read by 
Prof. Stevenson, who then proceeded to deliver the 
President's annual address to the society. 

A large number of papers were read on this and en- 
suing days. The annual dinner took place on Thurs- 
day, December 29. 

In the rooms of the Department of Psychology, 
Schermerhorn Hall, the American Psychological Soci- 
ety opened its seventh annual meeting and proceeded 
at once with the reading of papers, Prof. Hugo Muen- 
sterberg, of Harvard, presiding. The papers presented 
were, in part, as follows : "The Development of Volun- 
tary Movement," E. A. Kirkpatrick ; "Report on the 
Effects of Cannabis Indica," Prof. E. B. Delabarre; 
" Certain Hindrances to the Progress of Psychology 
in America," Prof. George T. Ladd ; " Reason a Mode 
of Instinct," Henry Rutgers Marshall ; " Nature of 
Animal Intelligence and How to Study It," Prof. Wes- 
ley Mills; "Psychological Classification," Miss Mary 
Whiton Calkins. Prof. Hugo Muensterberg, the Pres- 
ident of the association, delivered the annual address, 
taking as his subject, "Psychology and History." An 
Interesting discussion on the " Relations of Will to 
Belief " was arranged for. 

In the same building the Society of Plant Morphol- 
ogy and Physiology also held their session, and, after 
a brief business meeting, the reading of papers was 
begun. Papers were presented by Dr. W. W. Rowlee, 
of Cornell University ; Dr. J. W. Harshberger, of the 
University of Pennsylvania ; Dr. W. F. Ganing, of Smith 
College ; Prof. B. D. Halsted, of the New Jersey Agri- 
cultural College; F. E. Lloyd, of the Teachers' College ; 
Charles H. Shaw, of the University of Pennsylvania ; 
R. E. B. McKenny, of the University of Pennsylvania ; 
Miss Amelia B. Smith, of the University of Pennsyl- 
vania; Dr. M. A. Howe, of Columbia University; Dr. 
Henry Kraemer, of the Philadelphia College of Phar- 
macy. 

The American Morphological Society met in the zo- 
ological lecture room. Prof. Henry F. Osborn, of Col- 
umbia University, presided. Among the papers read 
were : W. Patten, " Gaskell's Theory of the Origin of 
Vertebrates from Crustaceans ; " Rashford Dean, 
" Notes on Myxinoid Development ; " F. B. Sumner, 
" Notes on the Early Development of the Catfish ; " J. 
Reighard, " On the Development of the Adhesive 
Organ of Amia;" W. E. Ritter, "On the Reproduc- 
tive Habits and Development of the California Land 
Salamander. Autodax " (presented by G. H. Parker) ; 
C. H. Minot, (1) " Notes on Mammalian Embryology," 
(2) "Prof. O. Van der Stricht's Researches on the 
Human Ovum, the Nervous System of Amphioxus, 
and the Development of Thysanozoon," with demon- 
strations ; 8. P. Gage, " Notes on the Morphology of 
tbe Chick's Brain; " W. A. Locy, "Review of Re- 



cent Evidence on the Segmentation of the Primitive 
Vertebrate Brain ; " C. J. Herrick, ' ' Metameric Value 
of the Sensory Components of the Cranial Nerves ; " 
W. A. Locy, " New Facts Regarding the Development 
of the Olfactory Nerve ; " N. R. Harrington and E. 
Leaming, " Action of Different Colors upon Protoplas- 
mic Flow of Amoeba." 

The eleventh annual meeting of the American Phy- 
siological Society also took place in the physiological 
laboratory and a number of papers were presented. 

The annual meeting of the American Mathematical 
Society was held in Fayerweather Hall in the lecture 
room of the Department of Physics. Among the papers 
presented were the following : 

" On Multiple Resonance," Prof. M. I. Pupin, Colum- 
bia University ; " On the Development of the Pertur- 
bative Function in Terms of the Eccentric Anomalies," 
Dr. A. S. Chessin, New York ; " On Some Points of 
the Theory of Functions," Dr. A. S. Chessin, New 
York ; " On the Transformation of Straight Lines into 
Spheres," Prof. E. O. Lovett, Princeton University ; 
" A Generalization of Appell's Factorial Functions," 
Dr. E. J. Wilczynski, University of California. 

The American Chemical Society also accepted the 
generous hospitality of Columbia University for 
their meeting. The chemists were welcomed to 
Columbia by President Low, and the meeting was held 
in Havemeyer Hall. They were also welcomed by Prof. 
Charles F. Chandler, the head of the Department of 
Chemistry, and former President of the Society. 
Papers on various industrial and scientific subjects 
were read, and the members were entertained at 
luncheon in the laboratory of Columbia University. 

The meeting was held under the direction of Dr. 
Charles E. Munroe, President. 

One of the interesting features of the session was a 
paper by A. C. Langmuir, the subject being " The De- 
termination of Arsenic in Glycerine." 

F. W. Clarke read the sixth annual report of the 
committee on atomic weights. "I have here," he be- 
gan cheerfully, " forty pages, mostly figures " — a sigh of 
profound resignation from the chemists — " which I 
don't propose to read." This assurance caused the 
body of scientists to thaw with a celerity hitherto 
unapproached. The speaker said that fully two-thirds 
of the work on atomic weights of the year 1898 had 
been done in this country. When he had finished. Dr. 
McMurtrie moved that a committee of five be appointed 
to confer with committees which might be appointed 
by other chemical associations of the civilized world, 
and endeavor to agree on a uniform standard of atomic 
weights. The chair later appointed the committee. 

The Society attended a lecture by Charles E. Trip- 
ler in the College of the City of New York, and some 
intensely interesting experiments with liquid air were 
shown. 

The most novel one, conducted by Prof. R. Ogden 
Doremus with liquefied oxygen, furnished by Mr. Trip.- 
ler, was placing the oxygen in a cup just below a huge 
magnet and witnessing its attraction by the magnet. 
As the shadow of the gas was cast by a calcium light 
on a white screen, it was seen to leap up to the mag- 
net. " This," said Prof. Doremus, " is Faraday's ex- 
periment, proving oxygen to be magnetic." 

In the evening the Society dined at the Waldorf-As- 
toria, Dr. William McMurtrie, chairman of the New 
York section, presiding. Among the various toasts 
was one responded to by President Seth Low, of Co- 
lumbia University, on "Our Higher Education." He 
said in part : " The development of higher education 
means much for mankind, because institutions of 
higher teaching are giving opportunity to men to be- 
come acquainted with new laws of nature. That is 
my appeal for your support of the higher education." 

A union meeting of all the scientific societies was 
held in the evening at the American Museum of Natu- 
ral History, all of the various societies being the guests 
of the American Society of Naturalists. The members 
of the Society roamed at will through the great halls 
until they were summoned to the large lecture hall, 
where an address of welcome was delivered by Mr. 
Morris K. Jesup, president of the Museum. He pre- 
dicted that the time would come when New York 
would take her proper place in the scientific world as 
a scientific and educational metropolis. Prof. Osborn 
also made an address, and a reception at Prof. Osborn's 
residence followed. 

The meetings were continued on December 29, and a 
large number of interesting papers were presented, but 
space forbids even a list of titles. The annual meeting 
of the Society of Naturalists, with which the societies 
representing the special branches are afSliated, was 
held in Schermerhorn Hall, and President Low wel- 
comed the members with an appropriate address. W. 
G. Farlow, of Harvard, was elected President ; H. C. 
Bumpus, of Brown University, Vice President ; T. H. 
Morgan, of Bryn Mawr, Secretary; and J. B. Smith, 
of New Brunswick, Treasurer. The general meeting 
took for the subject of joint discussion "The Advances 
in Methods of Teaching." The third annual meet- 
ing of the State Science Teachers' Association took 
place in the Teachers' College, in the morning. Presi- 
dent Low welcoming them. In the evening a recep- 



tion for the stranger teachers was given by the 
Trustees of the College. The annual dinner of the 
American Society of Naturalists was held at the Hotel 
Savoy, Prof. H. P. Bowditch, Dean of the Harvard 
Medical School, presiding, and he delivered the annual 
address as President. 

» I ■ I > 

Xbe Export Trade for the ITear 1898. 

The exports from the United States for the calendar 
year 1898 will exceed those of any year. Only twice in 
the history of American commerce have the exports of 
a year passed the billion dollar line, but in 1898 they 
will reach the enormous sum of a billion and a quarter, 
the total for the first eleven months of 1898 being 
$1,117,681,199, and it is apparent that the December 
statement will bring the grand total of the year above 
$1,250,000,000. The figures of the Treasury Bureau of 
Statistics show that the November exports are not only 
the largest in November, but the largest in any month 
in the history of our commerce ; while, as already in- 
dicated, those of the eleven months ending with 
November are larger than those of any full calendar 
year prior to 1898. 

The import record of the year 1898 will be as re- 
markable as those relating to its exports ; but, of 
course, by reason of a decrease, the total imports of 
the year are less than those of any calendar year since 
1885. For the month of November they were $52,- 
109,560, which was slightly less than those of Novem- 
ber, 1897. For the eleven months ending with Novem- 
ber they were but $579,844,153, while those of the 
corresponding months of 1897 were $691,089,266, which 
makes it apparent that the imports for the full calen- 
dar year of 1898 will not exceed $640,000,000— a sum 
less than the calendar year of 1897 and fully $100,000,- 
000 less than that of the year 1897. With the larg- 
est exports in our history and the smallest imports 
for many years, the year 1898 will naturally show 
the largest balance of trade in our favor ever pre- 
sented in any calendar year. The figures for the 
eleven months show an excess of exports over imports 
amounting to $537,837,046, and it is quite evident that 
the December figures will bring the total of excess of 
exports for the calendar year above the $600,000,000 
line, making an average excess of exports for the year 
more than $50,000,000 a month, while the highest excess 
of exports in any preceding calendar year was $357,- 
090,914 in 1897 and $324,263,685 in 1896. 



A "Bacteria" Engine. 

N. P. Melnikoff, the editor of the Russian journal 
Technologue, published at Odessa, informs us that he 
has made a little model of an engine which depends 
for its motive power upon the fermentation of bacteria. 
Although the engine in itself has no practical value. It 
nevertheless furnishes an interesting example of the 
power which can be derived from fermenting bodies. 
Mr. Melnikoff decomposes glucose into its constituents. 

Glucose Alcohol Carbon dioxide 
C.H„0,=2C,H,0-h2COj 
One hundred and eighty parts of glucose will give 
ninety -two parts of alcohol and eighty-eight parts of 
carbon dioxide gas. In a copper vessel, glucose, an 
acid phosphate, acetic acid, gelatine, water (75 per cent), 
and yeast, are mixed together. After twenty-four 
hours, the gas within the vessel, at a temperature of 
20° C, will have attained a pressure of four and one- 
half atmospheres. The inventor states that, if the ves- 
sel containing the yeast-bacteria be large, and the en- 
gine cylinder be correspondingly proportioned, enough 
power can be obtained to operate an engine uninter- 
ruptedly for twenty or thirty hours. The fermentation 
of different bacteria will give different results, the power 
produced depending upon the quantity of carbon di- 
oxide or other gases generated by each species of bac- 
teria. Mr. Melnikoff is at present engaged in experi- 
menting with* bacteria giving ethylene, hydrogen, and 
other gases. •' 

Aconcagua Again Ascended. 

Sir William Conway has been the third to ascend 
Aconcagua. He reached the summit on December 7, 
and was four days in making the ascent. The weather 
was perfect, and in this respect the ascension had a 
great advantage over Fitz Gerald's party of 1896-97. No 
particulars of Sir William Conway's trip are available 
as yet. He has now gone to Terra del Fuego, where he 
hopes to reach the summit of Mt. Sarmiento, the high 
peak on the south coast. A number of early attempts 
to conquer Aconcagua have failed, but Mr. Vines and 
the Swiss guide Zurbriggen succeeded in making the 
ascent. The leader of the Fitz Gerald expedition did 
not reach it. Aconcagua is entirely in Argentine, and 
is in plain view from the Pacific. When Mr. Vines was 
on the summit of Aconcagua, the thermometer regis- 
tered thirty-five degrees below the zero point. He 
found at the highest point an almost square platform, 
extending about 225 feet on all sides, and sloping 
slightly to the north. To the south and southwest the 
sides were precipitous, and to the southeast there is 
an enormous precipice of nearly 10,000 feet, covered 
with great masses of snow aad ice, forming a sight 
which was indescribable. 
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Correspondence. 



Turret Versus Barbette. 

To the Editor of the Scientific American : 

I notice one peculiarity in your description of ships 
of the British navy, in your issue of Nov. 36. The 
heavy guns, or uain battery, in almost all of them are 
not mounted in turrets, after the fashion in the 
United States navy. Why is this? Is it a fact that, 
when the turret is deranged, the gun is also deranged, 
and that we have had instances of this difficulty in our 
navy in time of peace and also during the late war ? 
Why do the American authorities continue to use the 
turret, if it is liable to seriously affect the working 
qualities of the ships in question ? 

What is the object of the British authorities in using 
such light armor as you mention for the so-called 
" Canopus" class ? It seems to us that ships of that 
class could more consistently be called armored cruis- 
ers than battleships. A. B. C. 
Chattanooga, Tenn. 

[The system of mounting "en barbette" was adopted 
in the British navy because of the superior " com- 
mand" (height of guns above sea) thereby secured. 
Compare illustrations of the " Resolution" and the 
" Hood," in the issue referred to. The guns in the bar- 
bette ship are 37 feet above the sea and in the turret 
ship only 19 feet. The turret and the guns turn to- 
gether and rest upon the same turntable; hence the 
blocking or displacement of the turret would probablj- 
disable the guns. These disadvantages, however, are 
offset by the complete protection afforded by the tur- 
ret, not only to the delicate breech-mechanism, but to 
the gun crew, whose morale cannot but be favorably 
affected by the fact that they are shielded by a com- 
plete wall of 13 or 18 inches of armor. The English 
have compromised the matter by mounting a sloping 
gun shield, of a maximum thickness of 6 to 10 inches, 
upon the gun carriage, which rotates with the guns. 

The reduction in thickness of the armor on later 
British ships (and, indeed, on all other ships) is due to 
the improved quality of the armor. The 6-inch side 
armor in the " Canopus" has behind it a sloping 3- 
inchdeck, the two together being equal to lOJ^ inches 
of Krupp, or say 13 inches of Harvey armor. The 
" Canopus" is what the Italians call a cruiser-battle- 
ship. She has the speed and protection of the one 
with the armament of the other. — Ed.] 



way to judge our navy, not ton by ton, but by the ships 
they would be pitted against in the event of hos- 
tilities. Again, it never seems to strike critics that 
there are two sides to every question. Is it not just 
possible that the other ships may be overgunned ? 
We know that a Russian cruiser split her decks across 
while at gun practice on the Black Sea. We know that 
some of the guns in the French ships could not be 
fired because the blast of discharge would stun the 
crews of other guns, and I believe something similar 
happened on the "Brooklyn " recently. 

Such guns are worse than useless. Besides, every ton 
added above a certain level reduces a ship's steadi- 
ness in a sea. This was strikingly illustrated when 
the Czar visited England. On leaving he was escorted 
to mid-channel by the British battleships at a 14-knot 
speed, riding easily and steadily. When taken over by 
the French battleships his yacht had to slow down to 
9 knots, and the French ships were wallowing in the 
cross seas. What was the "Indiana "doing when her 
guns had to be lashed ? She must have been rolling 
heavily, as big a mark as ever, but of no value as a 
gun platform. To drive the argument home, here are 
some figures : 

"Alabama," 11,525 tonH; four 13-inch, fourteen 6-iDch, sixteen 6- 

pounderB, four l-pounders. 
" Oregon," 11.283 tons ; four 13-inch, eight 8-inch, four 6-inch, 

twenty 6-poundere, eix l-poundera. 



The British Navy. 

To the Editor of the Scientific AmpRicAN : 

I have read with much interest the two articles in 
the issues of November 36 and December 10 upon our 
navy. As I believe the march of events will compel 
our navies to act in conjunction in the not very distant 
future, it is as well that intelligent discussion should be 
had, so that we may each profit from observing the 
good and bad points in the other. But in making 
your criticisms and comparisons, I venture to submit 
that you have fallen into the common error of critics of 
our navy, by failing to realize that it occupies a unique 
position among the navies of the world, and therefore 
cannot fairly be compared with them ton for ton. The 
navies of the United States, France, Germany, Italy, 
Russia, being on the same plane can fairly be thus com- 
pared ; the duties that their ships would have to per- 
form are more or less similar ; they are, after all, only a 
part of the scheme of national defense ; they are not 
the life blood of the nation. But with Great Britain 
and her navy it is different. It is not our first line of 
defense, it is our only line. If our shores bristled 
with fortifications and we kept a standing army of 
five million men, of what avail would they be if our 
navy was defeated and scattered? The victorious 
enemy would not have to land a man on our shores, 
would not have to come near us, to reduce us to abject 
submission, and that in very short order. 

This being the case, our navy must act on the aggres- 
sive and keep on the aggressive. The enemy's shores 
must be made our frontier, their fleets must be sought 
out and defeated or driven into their harbors and kept 
there. To do this it was recognized that our ships 
must have sea-going and sea-keeping qualities in a 
greater degree than the corresponding ships of other 
nations, to enable them to maintain their positions 
outside an enemy's port in all kinds of weather and for 
a long time. So when we design a ship with an eye to 
matching a rival's ship, we make the armament about 
the same and then we add on two or three thousand 
tons to give us room for the extra supplies of coal, am- 
munition, and stores. Now if we were to pile on ariua- 
ment in proportion to theextra tonnage, we could only 
do so at a sacrifice of that which is a fundamental law 
in the designing of our, ships. Thus it comes about 
that if a war breaks out, the "J6na," with her 13.053 
tons and her four 13-inch and eight 6'4-ineh guns, will 
be matched with the " Majestic," with her 14,900 tons 
and her four 13-inch and twelve 6-inch guns. And the 
" Gueydon," with her 9,517 tons and her two 7'6-inch 
and eight 6"4-inch guns, will be somewhat overmatched 
by our " Cressy," with her 13,000 tons and her two 9"3- 
inch aud twelve 6-incb guns. This seems to me a fairer 



The newer ship has 1,337 more tonnage and carries, if 
anything, a lighter armament. Either the " Oregon " 
is overgunned or the " Alabama" is underfijunned. 
You warn us in your article to remedy this defect in 
our future ships. It looks as if you were remedying 
yours the other way. 

In your article, speaking of the large guns of the 
" Royal Sovereign " class, you say, "the gun crews are 
entirely exposed." Mr. H. W. Wilson, in his " Ironclads 
in Action," Vol. 3, page 335, speaking on the same sub- 
ject, says, " Her (the ' Royal Sovereign ') guns are, of 
course, much exposed. On the other hand, the men 
working them are most adi irably protected." It is 
clear that one of you gentlemen is in error, and I am 
not accurately enough informed to say which, though 
I am inclined to think Mr. Wilson is in the right ; for I 
think the gun crew work below the level of the bar- 
bette, the breech of the gun being depressed for load- 
ing, etc. 

Touching speed, you say that the enemy's commerce 
destroyers of over 31 knots could only be open to at- 
tack by the "Powerful" and her sister, and further on 
you think the supply of coal of these two ships exces- 
sive. It must always be remembered that our speed 
tests are very severe, conducted as nearly as possible 
under service conditions, and that the ships are rated 
for speed at the mean of their natural draught. This 
is not always the case in other navies, the result being 
that our ships show a disposition to maintain their 
averages, while those of other navies fall off. Take, 
for instance, the commerce destroyer " Columbia." She 
was specially prepared for her trip across the Atlantic 
and was ordered to steam at full speed with natural 
draught until the last day, when she was to use forced 
draught. She did not average 19 knots. When the 
"Blenheim" was sent to Madeira to bring home the 
body of Prince Henry of Battenberg, she was in no 
way specially prepared, and without using forced 
draught she made the run to Portsmouth at an aver- 
age of a fraction over 30'5 knots. I see that the "Ar- 
gonaut," who has just completed her eight hours' na- 
tural draught contractors' steam trial, averaged 3117 
knots, although she is only supposed to be a 3075 knot 
boat. In connection with the coal supply of the "Ter- 
rible," I should say her usefulness depended more 
upon her ability to maintain herself at sea in running 
down her quarry than in the number of our coaling 
stations. I note that on the 15th of September last 
the "Terrible," on her four hours' forced draught trials, 
reached the high average of 35 '9 knots. 

I am afraid I have been somewhat prolix, but our 
navy is very near to every Englishman, and I thought 
I might venture to point out that in some of your 
criticisms you had approached the subject from a mis- 
taken standpoint. Britqn. 
Philadelphia, Pa., December 30, 1898. 

[Our correspondent has failed to see that we dwelt at 
considerable length upon the very facts which he ac- 
cuses us of ignoring in an article which was intended to 
be commendatory. We stated in the second article on 
this navy (issue of December 10) that it was the policy 
of the British n&,vy to produce vessels " with a moder- 
ate number of guns, thoroughly protected and well 
supplied with ammunition, rather than with an ex- 
cessive number of guns poorly protected and carrying 
a limited supply of ammunition. The policy is well 
suited to the needs of Great Britain, but we think it 
has been pushed a little too far. If the " Powerful " 
could throw overboard 1,000 out of her 3,000 tons of 
coal, and replace it with four 8-inch and four 6-inch 
rapid-fire guns, she would be sure of any cruiser she 
could overtake, which is more than can be said of her 
at present. The reputed 35'9 knots speed of this ship is 
obviously an error.— Ed.] 



miscellaneous Notes and Becelpts. 

Construction of a Grotto. — A box of suitable height 
and width forms the foundation. On the upper part, 
small pieces of a lath are nailed, inside, over the cor- 
ners, so as to give the necessary arch. Next layout the 
box with reed, in a suitable manner, allowing the pro- 
truding leaves to remain. The box with the reed is 
now studded with small nails. Next prepare in a ves- 
sel enough gypsum, stirred in water, as is thouglit 
necessary. This plaster pour into the box and shake 
the latter to and fro, so that the gypsum enters all the 
crevices, and especially covers the reed. When it is 
found that the plaster commences to " set," the box is 
set up, so that the gypsum can incline downward in the 
nature of stalactite (filtering stone), and is allowed to 
harden. When the gypsum has become hard, paint it 
with suitable size paint, coat a .spot hereaud there with 
glue, and throw on crushed glass, paste a little moss in 
some corners, and the Loretto group is done. 

If the grotto is not, as is usually done, placed in a 
niche in the wall, but is to stand free, the outside walls 
of the box have to be treated in the same manner as the 
interior. — Der Dekorationsmaler. 

Decorating Crude Iron Ware. — This patented process 
has the purpose of covering crude iron ware with a 
hard, non-cracking varnish, which is impervious to 
fire and can be decorated in a new and unique manner 
by simply coating with a gold solution. The iron var- 
nishes heretofore employed showed the drawback that 
the colored varnish was not fire-resisting, but turned 
black in the heat, so that it has been impossible before 
to obtain a varnish-covering other than black for iron 
ware subsequently heated in fire. 

To give iron articles a fire-resisting, brown varnisli 
coating, proceed as follows: Mix pulverized potassium 
sulphide, such as is used for galvanic baths, with pii! 
verized copal, pulverized crystalline potassium cyaji 
ide, and pulverized sodium bicarbonate. After these 
substances have been intimately intermixed, a simple 
coloring body, e. g., Vandyke brown (Cassel brown) is 
added and mix the whole thoroughly again. 

The quantity of the coloring matter is dependent 
upon the shade of the color which is desired. After 
that, the compound is so far saturated with absolute 
alcohol as to form a paste, which is coarsely filtered to 
separate the undissolved particles. The moist paste, 
which constitutes a colored mass, is applied on the 
iron. The latter is then placed in the furnace and 
heated to 300° C, but may be heated to 300° without 
losing its color. 

After the objects have been taken from the furnace 
and cooled off, a brush is passed over them, which has 
been dipped in a gold solution. A painting of the sur- 
face or certain parts of it is not aimed at, the object 
being to have the gold solution appear subsequently 
only in some places, which gives the article a novel 
anJ unique appearance. 

Of the constituents forming the varnish, the potas- 
sium sulphide effects the firm combination of the var- 
nish with the iron, the copal completes the gloss, the 
potassium cyanide prevents the oxidation of the iron 
in the heat and hardens the varnish so that, after it is 
burnt in, it cannot be removed from the iron, even by 
the use of steel brushes. After the gilding has beci 
applied in the indicated manner, the object is one 
more placed in the oven and baked again, so as to per- 
manently unite the varnish and the gilding. The 
mission of the sodium bicarbonate is to render the 
varnish easy of working, it being very difficult to apply 
it on the article without this mixture. If any other 
than a brown shade is desired, add to the varnish, 
before baking, some other fire-resisting color or one 
which changes as desired in the heat, and proceed 
otherwise as pointed out above. — L. Edgar Andes, in 
Neueste Erfindungen und Erfahrungen. 



Horseless Vehicles for Europe. 

It was announced on December 38 that the Fisher 
Equipment Company, of Chicago, had contracted to 
furnish a large number of electric vehicles for exporta- 
tion to Europe during the next ten years. Contracts 
have been closed with the Holyoke Works, Holyoke. 
Mass.; Stanley Automatic Carriage Company, Newton, 
Mass., and the Overman Wheel Company, Chicopee 
Falls, Mass., to furnish a thousand vehicles a year for 
ten years. The Massachusetts factories are to turn 
out steam, gasoline, and petroleum motors, while the 
Chicago concern will manufacture electric carriages 
and motor cycles. It is said that 1,500 vehicles are to 
be made per year by the combined companies, and it is 
said that the aggregate price to be paid will not be far 
from $15,000,000. The first vehicles will be shipped in 
January, anil the Paris office will be opened on the 
Champs Elys6es, and branches will be established in 
London, Berlin, Vienna, and Brussels. The Count de 
Jotemps, who closed the contract, said : " The Ameri- 
can patents on horseless vehicles are the only ones of 
practical value on the market. In Europe we have 
nothing that can compare with the American motor- 
vehicles, either in lightness, easy running qualities, 
rigidity, or stability. We are satisfied that America 
will furnish the horseless carriage of the future, and it 
is our idea to control the supply." 
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THE NEW EAST BIVEB BBIDOE. 
Work upon the new East River Bridge is so far ad- 
vanced that the completion of the piers for the steel 
towers is within measurable distance and the masonry 
of the anchorages inshore is assuming definite shape. 
On the New York side the piers are completed and 
capped ready for the steelwork, and the anchorage is 
well under way. On the Brooklyn side one of the piers 
is completed (this pier is shown in the illustration), 
while the foundations of the other pier have been car- 
ried down to bed rock and the masonry is being built 
up to its finished level. The first few courses of ma- 
sonry in the anchorage have been laid and the anchor- 
age plates and girder platforms have been built in 
place. 

The new bridge will be the largest, the strongest, 
and the most handsome of the large suspension bridges 
of the world. Its entire length between terminals will 
be 7,300 feet, the length of the main span, center to 
center of towers, will be 1,600 feet, and the extreme 
width of the floor, from railing to railing of the 
outside sidewalks, will be 118 feet. The next 
largest suspension bridge is the famous structure 
a mile and a half down the East River, which is 
1,595J^' feet between towers and 3,455 feet long be- 
tween the anchorages. It is in the great width of 
the floor and number of railway tracks carried that 
the new bridge exceeds the older structure. The 
present bridge is only 80 feet wide as against 118 
feet, and carries only four tracks as against six. 
The new bridge, moreover, having the advant- 
age of later improvements in the materials and 
methods of bridge building, will be a much stiffer 
and, relatively to the loads it will carry, a much 
stronger structure. 

The foundations of the towers are timber and 
concrete caissons sunk in every case to bedrock. 
Above these are solid masonry piers, two for each 
tower, which are carried up to 33 feet above high 
water. Upon each pier, one at each corner, will 
be laid four massive pedestal blocks of dressed 
granite to form the footings for the four legs of 
the towers. The towers consist of four corner 
posts or legs strongly braced together, the two 
groups of four on each pier being connected by 
massive transverse lattice trusses and diagonal 
ties. The tops of the towers will be 335 feet above 
the river and 443 feet above the lowest foundation. 
The center span will be carried upon four 18-inch 
steel wire cables which .will extend inshore 590 
feet, where they will be anchored to ma- 
sonry anchorages. The inshore portion of 
the cables will not, as in the Brooklyn 
Bridge, carry the shore spans, but the latter 
will be supported by the tower, the anchor- 
ages, and an intermediate pier. The ar- 
rangement is shown very clearly in our front 
page engraving. 

A further point of difference from the 
Brooklyn Bridge will be the method of stiff- 
ening the floor against deformation. In the 
Brooklyn Bridge this is accomplished by six 
shallow trusses assisted by a series of stiffen- 
ing cables running from the panel points 
of the trusses to the tops of the towers — an unsatis- 
factory and unscientific arrangement, as the recent 
buckling of the trusses has proved. In the new bridge 
stiffness is imparted by two continuous lattice trusses 
40 feet in depth and of great solidity. 
At each panel point of the trusses a 
deep plate-girder floorbeam, reaching 
clear across the floor, will be riveted 
to the trusses. The stiffening trusses 
will be 67 feet apart, and to support 
the floorbeams at the center, vertical 
ties will be carried up from two points 
on the floorbeams to connect with 
light transverse trusses which will con- 
nect the stiffening trusses overhead. 

The new bridge will not have any 
terminal stations, the purpose being to 
provide a broad, continuous thorough- 
fare over which trains, vehicles, and 
pedestrians may pass without any in- 
terruption, the bridge thus forming a 
part of the street system of Greater 
New York. 

The construction of the piers of the 
Brooklyn towers is similar to that of 
the New York piers, which was de- 
scribed in an illustrated article in our 
issue of August 7, 1897. The only dif- 
ference is in the depth of the founda- 
tions, which in the case of the second 
of the two piers were carried down to 
107.feet below high water. The caissons 
are, consequently, deeper than those 
on the New York side, and it was not 
necessary to introduce the heavy steel 
stiffening girders which are a feature 
in the flrst-named caissons. The last 
caisson to be sunk passed through 50 
feet of water, 30 feet of saud, gravel, 



and bowlders, 30 feet of hard clay and hardpan, and 13 
feet of rock. The rock excavation was rendered neces- 
sary by the steep slope of the rock. The rook was 
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6.— DETAIL OF ANCHOBAGE OIBDEBS FOB IKSISE 
CABLES. 
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7.— ANCHOBAGE PLATE-WEIGHT, 11^ TONS. 







8.— HETHOD OF ATTACHING CABLE STBANDS TO 
ANCHOB CHAINS. 




9.— FLAN SHOWING ABBANGEHENT OF LOWEB ANCHOB CHAIN BABS 
FOB ALL CABLES. 



stepped out and the lower side of the slope was con- 
creted up to meet the lower edge of the caisson, the 
whole of the working chamber being ultimately filled 
with concrete and grouted up with liquid cement. 




10.— LOKGITUDHrAL SECTION THBOUGH BBOOKLTN ANCHOBAGE OF TEE 
EAST BIVEB BBIOGE. 



The sinking of this caisson, whinh was carried out 
under Mr. James Tabor, was a very rapid and success- 
ful piece of work, especially in view of the great 
depth to which the caisson was carried. The sinking 
and concreting was done in three months and six days 
of actual work. The caisson measures 63 feet by 79 
feet and contains 74,700 cubic feet of timber and 98 
tons of iron, chiefly in the form of drift bolts. Its 
weight, without the concrete, is 1,965 tons. Above the 
roof of the working chamber are 6,000 yards of con- 
crete. Above the caisson was a cofferdam 50 feet deep, 
which contained 39,000 cubic feet of timber and 33 tons 
of iron. The sinking was accomplished by a gang of 
men, who worked in shifts of eight hours each, down 
to a depth of 55 feet. Below this the shifts were short- 
ened, being six hours long down to 70 feet, four hours 
down to 80 feet, two hours down to 90 feet, one and a 
half hours down to 107 feet. The shifts were latterly 
divided into two, each of which was only forty- 
five minutes long. The pay of the men who carry 
on this arduous work is increased in proportion to 
the depth, varying from $3.50 for the eight-hour 
shift up to $3.75 for the short shifts at the lowest 
level. One of our illustrations shows an air-lock 
hoist of the kind used for taking out the excavated 
material. Another hoist for the men carried a 
cage 5J^ feet in diameter, which has brought up 
as many as eighteen men at a time. The air pres- 
sure at the 107-foot level was 46 pounds per square 
inch, yet there was very little sickness, and only 
one case was serious. 

The piers are built of limestone masonry up to 
the low water level, above which they consist of 
granite facing with a limestone backing. The 
piers are finished with two heavy coping courses 
of simple but handsome design, and one pedestal 
course, consisting of four selected granite blocks 
measuring 8 feet by 8 feet by 3 feet in thickness. 

The anchorages for resisting the pull of the 

cables will be extremely massive and imposing 

structures. They will measure 183 feet in width, 

158 feet in depth, and 130 feet from the foundation 

to the coping. Forty feet of the mass will be 

below the street level, above which it will rise 

some 80 feet. The excavation at the Brooklyn 

anchorage was first concreted to a depth of from 

18 inches to 3 feet (see view. Fig. 10). Above 

this was built a platform of four layers of timbers 

strongly bolted together, while over the platform 

was laid a great mass of concrete from 6 to 10 feet 

in thickness, reaching up to high water level. 

Above this the masonry commences. It is 

laid in 3-foot courses, and the blocks, as can 

be seen from the engravings, are several tons 

in weight. Altogether there will be in one 

anchorage 44,597 cubic yards of masonry, 

and the total weight, including concrete 

platforms, etc., will be 135,000 tons. 

The total pull of the four cables will be 
30,350 tons. The anchorage could only 
move by being rotated about its toe, or by 
sliding bodily forward. To resist rotation 
the masonry is massed at the rear (see illus- 
tration. Fig. 10), the forward half being of 
hollow construction. Sliding is resisted by the mass of 
earth 40 feet deep at the toe and by the f rictional resist- 
ance between the great mass and the earth upon which 
it rests. The latter is increased by stepping the bottom 
of the foundation. 

The pull of the cables is transmitted 
to the foundation by eight sets of 
anchor chains, two to each cable. The 
strands are separated as they enter 
the masonry and passed around large 
spools carried at the ends of the anchor 
chains. The distribution of the strands 
is shown in the accompanying cut. 
The chains are made up of steel eye 
bars 3 inches thick by 9 inches deep. 
They are carried through curved tun- 
nels in the masonry down to massive 
anchorage platforms located at the 
base of the masonry, where it rests on 
the concrete. The platform are made 
of deep and very heavy Intersecting 
girders of steel. There is a single plat- 
form for each outside cable and a 
larger double platform for the two in- 
side cables. The outside platforms are 
34 feet by 36 feet and weigh 100 tons 
each, and the inside platform is 36 by 
50 feet and weighs 335 tons. The chains 
pass down through the platforms and 
are pinned into massive cast anchor 
plates of the form shown in Fig. 7. 
These are strongly ribbed to enable 
them to stand the great pressure to 
which they are subject. The object 
of the platforms is to distribute the 
upward pull of the chains throughout 
the mass of the masonry. To further 
distribute the pull of the chains, they 
are divided into two sets, one above 
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the other. At 
each hnk the 
chains rest up- 
on the mason- 
ry, either di- 
r e c 1 1 y by 
lueans of ped- 
e s t a 1 s or by 
means of short 
transverse gir- 
ders, which 
transmit the 
pressure to the 
side walls of 
the tunnels in 
which the 
chains are laid. 

Our illustra- 
tion, Fig. 2, 
shows the four 
anchor plates 
in the central 
pit before the 
anchor age 
girder plat- 
form has been 
built over 
them. In Fig. 
3 is shown a 
side platform 
completed, 
with deck 
beams in place 
ready for the 
masonry. 

We are in- 
debted to the chief engineer, Mr. L. L. 
Buck, for the plans from which the present 
article is prepared. 

THE A.BMED FOBCES OF THE WOBLD. 

The plan of the Czar to disarm the stand- 
ing-armies of Europe, admirable and hu- 
mane though it be, is, perhaps, too indefinite 
in character to enable us to form any judg- 
ment as to its chances of success, or as to its 
ultimate results, should it prove successful. 
Universal peace may be a chimera, a mere 
dream, but one thing at least is certain — the 
imperial autocrat's manifesto to the Powers 
calling for a general convocation for the dis- 
armament of European troops has concen- 
trated the attention of the world on the 
enormous masses of men supported by the 
European governments. Time and time 
aprain it has been said that all Europe is but 
a vast camp, that every man is compelled 
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France. Germany. AnBtrla-Hnngary. Italy. 

SIZES OF THE WOBLD'S STANDING ABUIES OBAPHICALLY BEFBESENTED. 




IN OEBHANY, 17 CIVILIANS ABE DEFENDED BY A SINGLE SOLDIEB. 








to spend part 
of his life in a 
barracks. The 
evil, instead of 
decreasing, has 
become more 
menacing with 
each succeed- 
ing year. For 
in the endeavor 
of a nation to 
bring its arm- 
ies to as high 
a state of efB- 
cieney as that 
of some rival 
power, it is 
compelled to 
augment the 
number of its 
troops each 
year by a con- 
stantly increas- 
ing ratio. In 
the struggle for 
martial supre- 
macy some na- 
tions have nat- 
urally surpass- 
ed others. It 
would be a 
most difficult 
task to ascer- 
tain exactly 
what army is 
the strongest ; 
for the efficiency of a force depends not 
upon numerical strength alone, but upon 
the discipline of the men constituting that 
force, upon the manner in which these men 
are armed, upon the term of service, and 
upon many other factors. It is, therefore, 
evident that no statistics, however accurate, 
can exactly indicate how much greater the 
effleiency of one army is when compared 
with another. So far as mere numbers are 
concerned, it would not be difficult to ascer- 
tain which army is the largest, and this we 
have endeavored to do in the present article. 
According to the best information at hand, 
the peace-armies maintained by the princi- 
pal nations exclusive of native colonial 
troops may be tabulated thus : 

TABLE I.— ARMIES ON A PEACE-FOOTING. 

Euesia 860,000 I Italy 231,365 

France 615,413 I Great Britain 168,569 

German Empire . . S85,<i^ | United States 26,000 

AiiBtria-Uungary 386,69!' 
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IN FBANCE, ONE SOLDIEB GITABDS 15 CIVILIANS. 



A BUSSIAN SOLDIEB DEFENDS 37 CIVILIANS. 
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V. 




IN ENGLAND, ONE SOLDIEB DEFENDS 72 CIVILIANS. 



IN THE UNITED STATES, ONE SOLDIEB DEFENDS 44S CIVILIANS, 



© 1899 SCIENTIFIC AMERICAN, INC. 



12 



^tmtxtk %mmtm. 



[January 7, 1899. 



From this table it is evident that Russia's army in 
time of peace exceeds that of any other nation. France 
and Germany are about equal in numerical strength, 
France, however, having the larger force. Our own 
army of 25,000 men appears but a handful when com- 
pared with the hundreds of thousands of men main- 
tained by the European Powers. 

Although Congress enacted last spring that the stand- 
ing-army of the United States shall, in cases of emer- 
gency, be increased to 03,597 men, we have nevertheless 
retained the iefral peace footing of 25,000 men, as the 
strength of our army under normal conditions. Our 
newly acquired territories will probably require a force 
considerably in excess of the 62,597 men already men- 
tioned. 

In endeavoring to estimate the number of men in 
the various armies when on a war-footing, it is some- 
what difficult to obtain accurate figures. In time of 
war the entire male population of a European country 
may be drafted into the army. Of the war-strength of 
Germany no official statistics can be obtained ; but 
with her present organization, Germany, in case of in- 
vasion, can muster an army of 3,000,000 men. Austria- 
Hungary has a "Landsturm"' of 4,000,000 men, in which 
all citizens not members of the army, navy, or Ersatz- 
Reserve are obliged to serve from their nineteenth to 
their forty- third year. The following table gives the 
war-footing of the various countries : 

TABLE II.— ARMIES ON A WAR-FOOTING. 

Russia 3,603,000 

German Empire 3,000,000 

France 2,-500,000 

Austria -Hungary 1,827,178 

Italy 1,268.308 

Great Britain 526.220 

United States 140,627 

Our own army, even on a war-footing, again seems 
small when compared with the million men that con- 
stitute an Old World force. In arriving at the war- 
strength for the United States in the foregoing table, 
we have added together the number of men in our 
standing-army and in our drilled militia, these being 
the only effective forces of trained men at our disposal 
in cases of emergency, and therefore corresponding 
more nearly in character with the European war-armies 
than a force composed largely of volunteers. 

The army of one country, in the relation wTiich it 
bears to the population of that country, may be com- 
paratively larger than the army of another nation. The 
proportion of inhabitants to the number of soldiers 
gives one a better conception of the enormous size of a 
European force than a mere statement of its numeri- 
cal strength. In Table IV. these proportions of pop- 
ulation to the various armies are given : 

TABLE III.— POPULATION. 

Population. Census. 

Russia 129,166,561 1897 

United States 68,622,250 1890 

German Empire 52,279,915 1895 

Austria-Hungary 41,231,»42 1890 

France 38,517,975 1896 

Great Britain 38,104,975 1891 

Italy 31,114,589 Estimated. 



TABLE IV.— NUMBER OF INHABITANTS TO EACH 
SOLDIER. 

Peace. War. 

France 62-589 15407 

German Empire 89300 17 427 

Austria-Hungary 114-920 22033 

Italy 135-249 24-871 

Russia 150-194 36-873 

GreatBritain 23i-959 72 413 

United States .. 2,488-890 445-307 

What enormous armies France and Germany main- 
tain, is shown by the fact that France requires one 
soldier to defend every fifteen of her citizens ; and the 
Kaiser one soldier to protect seventeen of his subjects. 
The marked disparity between the conditions in Europe 
and in the United States will be appreciated, by com- 
paring the figures in the foregoing table. 

Of the relation of the armies to population, Table V. 
will give still further information : 

TABLE V. — NUMBER OF SOLDIERS TO EVERY 
THOUSAND INHABITANTS. 

Peace. War. 

France 15-822 64-907 

German Empire 11-200 57 383 

Austria-Hungary 8700 44315 

Italy 7-391 405.^ 

Russia 6-B58 27120 

GreatBntain 4-293 13-810 

United States 0-399 2246 

A nation with a large expanse of territory requires a 
larger army than a smaller country. A vast country 
like Russia would, no doubt, be more difficult to de- 
fend against invasion than a country of comparatively 
small dimensions. What relation the armies bear to 
the territories which they defend is shown by the fol- 
lowing tables : 

TABLE VI.— AREA IN SQUARE MILES. 

Russia 8,666,394 

United States 2,970,000 

Austria-Hungary 240,942 

German Empire. 308,830 

France 204,093 

GreatBritain 120,979 

Italy 110,646 

TABLE VIL — NUMBER OF SOLDIERS PER 10 SQUARE 
MILES— PEACE. 

France . . 30154 

German Empire 28034 

Italy 20-913 

Austria-Hungary 14-846 

Great Britain 13 521 

Russia 0-993 

United States 0-084 

TABLE VIII. —NUMBER OP SOLDIERS PER 10 SQUARE 
MILES— WAR. 

German Empire 143 857 

France 122-494 

Italy 114-H27 

Austria-Hungary 75-831 

G.-eat Britain 43-497 

Russia 4042 

United States 0-473 

On a peace-footing France provides a larger number 
of men for every ten square miles of territory than any 
other nation. On a war-footing, however, Germany, 
with her larger army, is enabled to assume the lead. 
Russia, by reason of her enormous possessions, can 
provide barely one man on a peace-footing and four 



men on a war-footing for every ten square miles. The 
smallness of Italy, coupled with her large army, has 
enabled her to assume the third place in both tables. 
Great Britain in ail these lists occupies a low posi- 
tion ; but it must not be forgotten that her large navy 
compensates for the smallness of her army. In the 
tables, Russia's Siberian army has been included, be- 
cause the European and Asiatic possessions of the Czar 
constitute one, unbroken realm. 

The expense incurred in maintaining these large 
armies is enormous. It enervates a nation, drains its 
resources, imposes upon the people taxes which cannot 
but breed discontent, and paralyzes the productive 
forces and the elements of social well-being. What the 
maintenance of a standing army means to the youth 
of a country is well shown by a passage in a recently 
revived speech made by Lord Randolph Churchill. He 
said in part : 

" Out of the life of every German, every Frenchman, 
every Italian, every Austrian, and every Russian, the 
respective governments of those countries took three 
years for compulsory military service. If they esti- 
mated these years at eight hours a day for six days a 
week, they would find that it came to this — that out 
of the life of Europeans in those nations ... no 
less than 7,500 hours were taken for compulsory mili- 
tary service, during which time the individual so de- 
prived was, for purposes of contribution to the well- 
being of the community, as a whole, by his labor, as 
idle, as useless, as unprofitable, as if he had never been 
born." 



The Current Supplement. 

The current Supplement, No. 1201, has many inter- 
esting articles. "A Problem in Shipbuilding" de- 
scribes the lengthening of the "Spree." "The Cox 
Type-Setting Machine " deals with an ingenious type- 
setting and justifying machine. "The Mining and 
Minting of Gold and Silver" is a full paper. " A Short 
History of Scientific Instruction" is by Sir Norman 
Lockyer. There are a number of other interesting 
articles and the usual short notes. 
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RECENTLY PATENTED INVENTIONS. 
Asrlcultiiral Implements. 

CULTIVATOR AND DRAFT - EQUALIZER.— 
William F. Natschke, Cii^snapark, III. With this 
draft-gear and cultivator, it is possible to employ four 
horses abreast, means being provided to direct the course 
of the cultivator in accordance with the direction given 
to the horses. A vertical frame has upright side bars 
connected at their upper ends by a top bar. A horizon- 
tal frame is provided with ways and slides thereon below 
the top bar. The horizontal frame can be adjusted in 
position by means of a lever and detent-mechanism. 

COMBINED HAY RAKE AND LOADER.-Peter 
McA. Leonard, Lac du Flambeau, Wis. This inven- 
tion is an improvement in that class of bay-rakers and 
loaders in which a rake and endless traveling carrier are 
mount, d on an inclined frame supported by transporting- 
wheels. The machine is connected with the rear end of 
a wagon, and when drawn across the field the rake- teeth 
will gather the hay and pass it to the endless carrier- 
belt. After the hay has been dumped into the wagon, 
reanvardly-projecting arms or presser bars act to prevent 
the hay's being blown away. 



Electrical Contrivances. 

COIN-FREED APPARATUS FOR GENERATING 
X-RAYS.— Maurice Vidal, Paris, France. This ap. 
paratus comprises a mechanical, automatic system con- 
nected with a fluoroscopic chamber provided with an 
automatic shutter au< with a Crookes tube automati- 
cally illuminated. A coin dropped into the apparatus 
causes the dark, fluoroscope chamber and the Crookes 
tube to be simultaneously operated. The apparatus con- 
tains an accumulator for supplying the current to a 
Ruhmkorff coil, the poles of which are in communica- 
tion with the vacuum or Crookes tube. The circuit of 
the accumulator is closed by an automatic mechanism 
op'jratcd by a coin. 

SYSTEM OP ELECTRIC TRACTION.- Michel- 
angelo Cattori, Rome, Italy. The traction system de- 
vised by this inventor permits the continuance on the 
same track of whatever system may have previously 
been employed. The railway is provided with two par- 
allel sectional conductors arranged in two circuits. In 
each circuit an independent generator is included. Ter- 
minal switches enable one pole of each generator to be 
connected with the corresponding terminal of either con- 
ductor of the same circuit. By means of junction- 
switches, the other pole of each generator may be con- 
nected with the other end of either conductor of the 
same circuit 



AUTOMATIC MAGNETIC CIRCUIT-BREAKER.— 
Charles M. Clark, New York city. The purpose of 
this invention is to provide a circuit-breaker which can 
be set to break a circuit automatically in case of an 
overload, nnderload, or a combination of both, on single, 
two wire, or multiple circuits. Within the casing of 
the apparatus, a shaft consisting of two sections is 
mounted. A pawl is carried by one of the sections, and 
is adapted for locking connection with the other section.' 
A disk is mounted on one of the shaft-sections, and is 
rotated by a spring. A contact-block carried by the dislc 
is engaged by brushes in the electric circuit. A solenoid 
is placed in the circuit, and contains a core which ope- 
rates to release the disk upon an overload, and to move 
the paw] out of its locking position. The block's being 
moved out of engagement with the brushes, by the 
action of the disk, will cause the circuit to be broken. 



Bicycle Appliances. 

SUPPORT.— William F. Williams, London, Eng- 
land. By means of this improved device, a bicycle may 
be held in an upright position when traveling very slowly 
or when stopped altogether, so as to avoid the necessity 
of the rider's dismounting when stopped. The support, 
when brought down upon the ground, projects laterally 
at each side of the machine in position to act as a broad 
base, and to afford the desired stability. When raised, the 
support assupies a fore-and-aft position, the construc- 
tion and operation of the support being such that the 
vertical and turning motions are independent, the latter 
motion being always performed when the support is out 
of contact with the ground. 



Engineering Improvements. 

GOVERNOR.— William E. Brown, Aral, Mich. To 
provide a sensitive device for controlling the slide-valve 
of an engine, this inventor has devised a governor which 
is provided with a casing secured on a shaft. A slide is 
fitted to slide in the casing and is pressed by a spring, 
the tension of which may be regulated. Weighted arms, 
fulcrumed in the casing, have segmental gear-wheels in 
mesh with racks on the slide. When the weighted arms 
swing outwardly by centrifugal force, an eccentric is 
operated by the arm to swing across the shaft and to 
operate the valve-gear accordingly. 

inechanlcal Devices. 

VENEER-PRESS.— Axel K. Hattebero, Mattoon, 
Wis. This invention seeks to provide a veneer-press ar- 
ranged to press the veneers quickly, to insure good work, 
and to permit the handling of a large amount of work in 



a comparatively short time. The invention consists 
principally of a bed, a platen over the bed; a pressing 
device, adapted to be temporarily connected with the 
platen to press the veneers held on the bed, and means 
for locking the platen to the bed after pressing, to per- 
mit the removal of the pressing device, and to keep 
the veneers locked between the bed and platen until 
the glue 18 set. 

DIAMOND - POLISHING MACHINE. — August 
Wauters, New York city. The inventor of this ma 
chine has endeavored to provide a means whereby the 
dop of his apparatus can be adjusted according to the de- 
sired number of facets to tie formed on the diamond, and 
to insure a proper polishing relative to the desired inclin- 
ation to l)e given to the facets and relative to the grain 
of the diamond. The invention consists essentially of a 
dop provided with a ball-and-socket joint ; one member 
carries the diamond and the otiier is adjustably held in 
the supporting arm. 

DITCHING-MACHINE. - William Wilgus, Lafay- 
ette, Ind In this ditching-machine, a scoop of semi- 
circular shape is employed and operated to enter the 
ground at one point, to pass through the ground, and to 
find exit at the opposite point, means being provided for 
forcing ths scoop into and through the ground. The 
scoop is provided with a semicircular cover, both cover 
and scoop being pivoted upon the same shaft, so that 
when the cover is over the scoop, a cylindrical receptacle 
is formed for the dirt removed from the ground. The 
cover and scoop may be locked together when the scoop 
has received its load. The cylinder, comprising the scoop 
and cover, may tie released from its support, and rolled 
from the opening in the ground to any point where the 
contents of the cylinder are to be discharged. In this 
manner a ditch of moderate depth may be made section 
by section, each time the scoop-section of the cylinder 
has been made to enter the ground. 



Railway Contrivances. 

LOCOMOTIVE COALING DEVICE -William M. 
Price, Ellsworth. Iowa. The purpose of this invention 
is to enable a locomotive to be coaled while under way, 
and thus save the time otherwise lost. This result is ob- 
tained by means of an apparatus, comprising a dis- 
charging-bin suspended on inwardly-inclined links, 
means for supporting the links, an operating lever, and 
a link connecting the lever and bin, by which the bin 
may be swung to one side and tipped. The device is 
mounted upon the tender of a locomotive, or upon a car. 
The locomotive upon which the apparatus is mounted, or 
to which it is attached, is to run upon a track parallel 
with the track carrying the locomotive to he coaled, and, 



regulating its speed to that of its neighbor, discharges its 
coal into the tender of the locomotive to be coaled. 

CAR-COUPLING.— Seth Bedeord, Charleston, Mo. 
This car-coupler is so constructed that the jaws may be 
automatically set in position to receive each other as the 
cars come together ; that the jaws may be uncouliled by 
means of air-pressure ; that air-pressure may be utilized 
to control the passage of air to the uncoupling devices 
under the control of the engineer, in order to enable him 
to uncouple a train of cars at any point ; and that the 
couplings for the air pipes may l>e automatically united 
when pressed together by the meeting bumpers. Vary- 
ing pressure is employed to effect the uncoupling at dif- 
ferent points, such varying pressure being supplied to 
the pressure- pipe by means of the pressure-devices now 
commonly employed on locomotives. 



miscellaneous Inventions. 

HEATING-DRUM.— Herbert E. Harrington, Wal- 
den, Vt. A drum has been devised by this inventor 
which conducts the heated currents by centrifugal force 
to the outer surface of the drum, causing the hot air ani 
products of combustion to be utilized to the utmost. The 
drum is self cleansing and is desirned to arrest sparks, it 
being well-nigh impossible for a burning particle to pass 
through. When set up, the drum may be turned out of 
the way. 

MEANS FOR RACKING BEER.-Emil Kersten, 
Richmond, Va. During one stage of the manufacture of 
beer the liquid is cleared in large casks partly filled with 
chips and shavings. After having been cleared the beer 
is filled into kegs, during which process a filter must be 
used to remove the sediment which iias been shaken up 
during the filling. To avoid this the inventor of this 
new method draws the beer through an outlet vessel con- 
tained in the bottom of a cask having two inflows at dif- 
ferent levels, so that the fine and clear portion of the 
beer above the sediment level is caused to flow through 
the outlet vessel ; the remaining portion is subsequently 
withdrawn from the cask through the outer vessel oy the 
inflow below the sediment level. By this arrangement 
the sediment is not disturbed, and the last portion of the 
beer contains impurities too small in amount to clog the 
filter. 

COMBINATION ARTICLE FOR HOUSEHOLD 
USE.— Charlie E. Kuhn, Mont Alto, Pa. An im- 
provement in combination articles for household use has 
been herewith provided, which improvement has for a 
base a frame provided with comer posts secured to- 
gether by cross bars. The end frames are joined by suit- 
able braces, so that the frames may be folded when de- 
sired and may be provided with means by which various 
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attachments can be secured thereto, bo as to adapt the 
device to various uses. To this fraraework as a base are 
secured attachmentis which adapt the device for use aa a 
table, a flower- stand, and a clothes-rack. 

BUCKLE.— John C. Kosenkranz, New York city. 
Tu .provide a buckle especially adapted for use upon 
trousers, waistcoats, and garments generally, and so to 
construct the buckle that it will be simple, capable of be- 
ing conveniently manipulated, and of firmly gripping the 
fabric, are the purposes of this invention. The buckle 
consists of a frame having a toothed surface, and a 
sparing tongue pivoted to the frame to swing parallel to 
the plane thereof, and with a tension at right angles to 
the plane of the frame, the tongue having a tooth at its 
free end adapted to enter the spaces between the teeth 
on the frame. 

CARTRIDGE-BELT.— Louis Sanders, New York 
city. In this belt two or more rows of cartridges may be 
carried. The cartridges in the several rows may be 
placed one in front of the other, each pocket being inde- 
pendent of the other. A separating device between 
transversely alining pockets is provided, which may be 
made of metal or similar hard material. In connection 
with the separating device, another device is employed, 
which is designed effectually to prevent cartridges from 
leaving the pockets, even should the diameter of the 
pockets become accidentally enlarged beyond the Dimen- 
sions required to hold the cartridge in place. 

PASTRY-BOARD, — William L. Stanley and 
pREssLT C. Patterson, Camhiidge. Ohio. This pastry- 
board is designed to be placed upon the kitchen or pantry 
table. The board is principally characterized by several 
layers of sheet metal forming the body of the board, and 
producing a durable and efficient structure. 

NON-REFILLABLE BOTTLE.-Henry Weil. New 
York city. The neck of the bottle is contracted to form 
a seat for a ba;i-\-alve. Within the neck a tube is insert 
ed provided with a spring-pressed flap valve. The ball 
and flap, acting in conjunction, are designed to prevent 
the refilling of the bottle. 

WAGON-LOADING DEVICE.— Leonard C. Wood, 
Alden, Ohio. By means of this improved device, a wagon 
may be quickly loaded by means of scrapers and a team of 
horses. The device comprises an hiclined plane having 
a hinged extension adapted to extend over the end of a 
wagon-box bottom, and an inclined guide adapted to en- 
gage the double-trees or draft-bar, to be carried up above 
the Bides of the wagon. 

TOY-BOAT. — JopiAH T. Crawley, Honolulu, 
Ilawaii. 'Ihe hull of this toy-boat is partly filled with 
water, which may be discharged through a minute pipe 
leading from the bottom of the hull. A support is ar- 
ranged within the hull above the liquid, and upon it is 
placed sodium carbonate, or sodium bisulr'ate, mixed 
with an acid. The resulting gas will press against the 
surface of the water, and force it out of the dincharge- 
pipe to propel the boat. 

EGG-CARTON.— Robert J. Barklet, Chanute, 
Kans. This inventor provides a folding carton which 
has cells to the number of twelve. The carton is design- 
ed to contain a dozen eggs, and to obviate the necessity 
of counting and of the danger of breaking the eggs by 
frequent handling. The cartons are of such form as to 
be readily used in packing eggs into the wooden cases 
ordinarily employed in the egg-trade. 

COMBINED HOLDBACK AND WHIFFLETREE.— 
William B. Frost, North Laiising, Mich. The novelty 
of the present invention resides in the use of au arched 
'singletree, which is pivoted between its ends, and which 
has its extremities carried forward and united with the 
ends of the breeching-piece, arched to receive back pres- 
sure when the horse is backed or is holding back. The 
pivot of the combined device permits the proper applica- 
tion of the back pressure for the purpose desired. The 
improvement can be used on light-draft vehicles or on 
heavy wagons. 

CONTINTJOUS BRICK-KILN.-Edwin T. Harris, 
Ritigway, Pa. This invention is in the nature of a 
continuous brick-kiln formed with a series of separate 
kilns connected by suitable underground trunk-flues ar- 
ranged so that a part of the kilns may be burning while 
the rest are being filled or relieved of their burnt bricks. 
The heat of a burnt-out kiln may be used to " water- 
steam " or dry out the bricks in the next kiln. The in- 
vention also seeks to control the furnace-draft, and to 
" water-steam " the green bricks with smaller loss than 
has heretofore been possible. 

DISH-WASHER.— Hiram H. Tuttle, Washington, 
D. C. The dish-washer consists of a body in which a 
plunger moves, having a perforated bottom plate ; a side 
or rim ; and an upwardly projecting, perforated, tubular 
column having at its lower end an enlarged collecting- 
chamber in which water may be collected and forced up 
the column on the descending stroke of the plunger, the 
plunger being operated by a lever. The water, as it is 
discharged by the plunger throush the perforated column, 
streams over the dishes lying within the casing of the 
apparatus. 
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BAG-TIE.— William M. Clark. Boscobel, Wis. The 
leading feature of thisdesign is found in an elongated 
loop- body, both members of which at its open end being 
bent to form eyes. These eyes are carried in opposite 
directions, one eye having its terminal bent to form a 
hook. 

MONUMENTS. -Edwin O. Townsend, New York 
city. The first of these designs consiata of an altar-like 
body, surrounded by a stone cushion having battlement 
ornaments. The base of the altar, forming a surbase for 
the monument, is partially smooth and partially rough, 
and Js also decorated by battlement ornaments. The 
second desi^ has its leading features a sarcophagus ; a 
surbase for the sarcophagus ornamented with molding 
and panels ; and a plinth for the surbase, decorated by 
rough panels separated by plain surfaces. 

COVERED DISH.— Adolphe Paroutaud, New York 
city. The characteristics of this design are a body of 
plain contour, flaring upwardly and outwardly ; and a 
cover, having a scalloped, peripheral contour. 

Note. — Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the LnveDtioD, and date 
ot tUa paper. 
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Marine Iron Works. ChicaKO. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works. Chicago. 

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co..Cbagrin Falls, O. 

Schwaab Stamp & Seal Co., Milwaukee. Send forcat'g. 
Automatic Variety Wood Turning Lathes. H. H. Frary, 
Waterbury, Vt. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co.. 141 Varick St., N. Y. 

FERRACUTE Machine Co.. Bridgeton, N. J. Full 
Iiue of Presses, Dies anc* other Sheet Metal Machinery. 

Hub, spoke, wheel, bending, and handle machinery. 
Single machines or full equipments, by the Defiance 
Machine Works, Defiance, Ohio, U. S. A. 

The celebrated " IIornsby-Akroyd " Patent Safety Oil 
Kiiffine is built by the De La Vergne Refrigerating Ma- 
chine Company. I-'oc t of East ISSth Street. New York. 

I'he best book lor electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers. 3til Broadway, N. Y. 
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or no attention will be paid thereto. Tliis is for oui 

information and not for publication. 
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give date of paper and page or number of question. 
Inquiries not answered Tn reasonable time should 

be repealed : correspondents will bear in mind thai 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettei 

or in this department, each must take his turn. 
Rii yers wishing to purchase any article not advertised 

in our columns will be fumifihed with addresses of 

houses manufacturing or carrying the same. 
Special AVritten InTorinatlon on matters ol 

personal rather than general interest cannot be 

expected without remuneration. 
Scienlitic American Supplements referred 

10 may be had at the otlice. Price 10 cents each. 
Boolcs referred to promptly supplied on receipt of 

price. 
Ifllnerals sent for examination should be distinctly 

marked or labeled. 



(7540) B. N. L. asks : Will the zinc &old 

in the hardware store for use in the bell batteries answer 
to use in the plunge batteries illustrated in the Scien- 
tific American of August 31, 1889, that is, are they 
amalgamated as described? A. The zincs for bichro- 
mate battery should be flat plates as large as will slide 
freely into the glass cells, and about five-sixteenths inch 
thick. These platescan be purchased all ready for use, 
that is amalgamated, but it is easy to amalgamate them 
for yourself. 

" (7541) C. F. M. says : 1 would like to 
have a good receipt to make glue for tabbing note beads, 
etc. I want the kind that will enable one to reach into 
the middle of the tab, pull out a sheet and not disturb 
the remaining ones. A. The composition is said to 
be prepared as follows : Glue, 4 pounds ; glycerine, 
3 pounds ; linseed oil, % pound ; sugar, }4 pound ; 
aniline dyes, q. s. to color. The glue is softened by 
soaking it in a little cold water, then dissolved to- 
gether with the sugar in the glycerine, by aid of heat 
over a water bath. To this the dyes are added, after 
which the oil is well stirred in. It is used hot. Another 
composition of a somewhat similar nature is prepared 
as follows: Glue, 1 pound; glycerine, 4 ounces; glucose 
sirup, about 2 tablespoonfuls; tannin, one-tenth ounce. 
Give the compositions an hour or more in which to dry 
or set before cutting or handling the pads. 
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Acid and making same, alkyl derivative of uric, 

E. Fischer 616.700 

Acid, obtaininp alkyl-uric, E. l-'ischer 616.(Vt6 

Advertising device. E. Vedder 616,508 

Air goods, A. A. Young 616.816 

Alarm. See Skate alarm. 

Alloy for soldering, H. Griffith. Jr.,et al 616,613 

Alloys of copper and iron, manufacture of, J. 

Burns 616,599 

Armature coils, mould for forming, W. K. Bass- 
ford. Jr 616,519 

Asphalt paving materials, portable apparatus for 

preparing. C. E. Foster 616.884 

Automatic regulator. H. E. Hunt 616,842 

Axle, vehicle. E. L. Peterson 616.686 

Baby jumper. Cowles & Clemson 616.697 

Bag holder and truck, combined. G. Anderson.... 616.44;i 

Baking tin. Warner & Howe 616,510 

Bale tie. S. M. Neely 616.5-52 

Baling press. J. R. Fordyce 616,457 

Baling press, H.J. Grimm 616,785 

Balls, etc.. machinery for gaging and sorting 

steel. Hall & Piercy 616.789 

Bandage fabric. W. K. Cartledge 616,524 

Barber's shears. M. G. Shain 616.639 

Barrel cover. W. P. Burke 616,447 

Barrel pitching machine. C. Kaestner 616.847 

Bath apparatus, shower. A. S. Hills 616,668 

Beer pressure regulator. C. Christian 616.604 

Bell, bicycle. E. D. Rockwell 616,732 

Belt placer and tightener. A. Luke 616.792 

Bicycle. G. Harden 616.571 

Bicycle. A. G. Mead 616.480 

Bicycle. W. E. Nageborn 616,5,'jl 

Bicycle frame. G. W. Miltimore 616,681 

Bicycle gear. W. H. Symonds 616,744 

Bicycle lock. G. Johnson 616.845 

Bicycle pedal. R. H. Ramsey 616,489 

Bicycle propulsion. W. E. Hartsell 616.666 

Bicycle saddle, J. D. Hobbs 616.841 

Biorole support, C.H.Ttian(oa 06,748 



Blackboard. M. D. L. McCollum 616.799 

Boiler. See Water tube boiler. 

Boiler tester. L. K aczander 616,539 

Boot or shoe toe protector, R. S. Simister 616,810 

Boring apparatus rods, lowering device for. A. 

Haky filfi-SRC 

Boring tool. T. Russell 616.4% 

Bottle. M. F. Hudson 616,710 

Bottle closure. L. G. Flanigan 61fi..529 

Bottle packing envelop. J. K. O'Reilly *;i6.,iH3 

Bottle stopper. L. H. Broome 616..598 

Bottle truck and drainer. F. W. Schuster (ilt;.737 

Bottles, device for preventing refilling of. J. L. 

Adams 616.442 

Box. See Cash box. Folding box. Hat box. 
Paper box. Service box. Wagon box. Work- 
box. 

Box. Marsh & Leach 616.62,1 

Box fastener. P. C. Leidich 616.624 

Brake. See Wagon brake. 

Brake shoe. J. I). Gallagher 616.568. 616..i()l» 

Brick. J. F. Booraem 61t;,f«2 

Bridge, suspension. T. J. Hitson 616,536 

Bridges, folding steps or stairs for lift. T. H. 

Williams 016.515 

Brush for cleaning cycle chains. A. H. Stan bury. 

Jr t!16.5!W 

Brush, polishing, M. Leiner 6IH,t»77 

Buckle and Itiop. Gelaberi & Nelson 61ti.t)09 

Burner. See Gas burner. 

Burning compound and compounding same. E. 

Gumpoldt 616.R38 

Burning pulverized fuel, nozzle for. C. M. l>ay... 6l6.4.'i.T 

Button, separable. F. K. Goflf. (;i6.461 

Cabinet, braid. L. Sutro 616.505 

Can. See Hermetically sealed can. Milk can. 
Sheet metal can. 

Can lock. milk. Weitz & Berkebile filfi,754 

Candy machine. A. G. McCausland 616.723 

Car door track. J. G. Lawler 616.476 

Car, dumping. P. R. Grabill 616,663 

Car. dumping. 11. C. Williamson 616.fi!i3 

Car fender, street. T. C. Forbes 616,701 

Car mechanism, street. (•'. S. Pearson 616.585 

Car. mining. A. Maxwell 616,793 

Cars, mechanism for operating doors of hopper 

bottom, J. Simonton 616,811 

Cars, steam distributing system for heating rail- 
way. J. R. Deisher 616.827 

Carpet sweeper. C. King 616.870 

Cartridge. J. Muthherr 616,721 

Cash box or safe. E. Caron 616.707 

Cash register. W. F. BocKhoff 616.8(56 

Cash register and indicator printing attachment. 

E. B. Hess 616,708 

Cask, aluminum, W. U. Taylor 616,.=)(;3 

Cask pitching apparatus, H. Ranch 616.632 

Character recorrlinp device, Eiigle & Wedge 616.t».Vi 

Check, tablet. W. F,. Bowen GWAVi^ 

Chenille and chenille fabric. J. S. Templeton 616.748 

Chilled rolls, method of and apparatus for mak- 

mg, h\ f ;orman 616.a3.5 

Churn power, J. M. Dorsey 6l6,8:i0 

Cigarette machine. R, Legg 616,477 

Cleaner, i^ee Hose cleaner. Window cleaner. 
Clip. See Whiffletree clip. 

Clothes line reel. 1<\ B. Taylor 616.747 

Clothes line window sunport. J. Gormley 616.784 

Clothes reel. E. H. I-arkin 616.676 

Clutch mechanism. G. L. Reenstierna 616.729 

Coating metallic sheets, process of and appara- 
tus for. T. Rees 616.491 

Coffee berries, apparatus for roastinii. M. F. 

Hamsley 616 TWl 

Coffee mill. M. Griswold. Jr til6.6U 

Cog wheel. H. O'Reilly (116.725 

Colter, plow. G. J. Bransford 616.450 

Combing machine frame, cotton. J. T. Meats 616.794 

Compress, roller. J. R. Fnrdyce 616,777 

Compressor or blowing engine. Helander & Lind- 

roth 61(i.667 

Conveyer. F. H. Richards 61(i.6S8 

Copying press. O. J. Taeuber 616.745 

Cord or tape, stiffening. Wurren & Holden 616,645 

Corset, and fastening therefor. J. M. Steinhardt 616,503 

Cotton gin. W. H. Baskin 616,761 

Cotton gin. multiple. T. ¥^. Hutchinson 616,466 

Coupling. See Pine coupling. Thill coupling. 

Crate, collapsible folding. A. E. Anderson 616,445 

Crate or coop, foldable. J. O. Moss 616.5.50 

Crutch. R Schwarting 616.738 

Crystals, process of and apparatus for obtaining. 

J. Bock 616,821 

Culinary vessel. A. C. Hertz 616,573 

Cultivator. J. A. Grecory 616.837 

Cutter. C. H. Churchill 616,825 

Cutting machine. M. E. Card 616.823 

Cycle driving gear, chainless. J. A. N. & C. B. H. 

Rasmussen 616.5,t9 

Cycle driving mechanism. G. G M. Hardingham 616,534 
Cycle hubs, apparatus for manufacturing. H. W. 

L. M. Bourke 616.764 

Cycle lock. Dethlefsen & P'eddersen 616.775 

Dam for repairing breaks in levees. W. H. 

Schneider 616.690 

Display cabinet, illuminated. F. A. Daly 616.826 

Display holder for shoestrings. J. K. Gaines 616,657 

Draught attachment, spring. McDaniel & Graves 616,684 

Drawing roller. G 11. Sachsenroder 616,735 

Dredging machine. G. F. Kretz 616.675 

Dress waist. E. K. Warren 616,644 

Drill. See Shoe drill. 

Dropper. See Seed dropper. 

Dye irom gallocyanin and making same, blue, C. 

Del^aHarpe 616.622 

Eaves trough hanger. J. W. Bell 616.446 

Ecg ease machine. J. H. Batch elder 616,520 

Electric cable, armored. E. T. Greenfield 616.612 

Electric heater. J. F. E. McElroy 616,800 

Electric motor and controlling same, C. W. Ken- 
nedy 616,673 

Embalming and cooling board. H.A. Tozer 616.691 

Embroidery machine. Eder & Stein (il6.776 

End gate fastener. S. A. Robinson 616,588 

Engine. See Rag engine. Rotary engine. 

Evaporator. H. B. Schulte 616.638 

Exhauster, J. M. Seymour. Jr 616.590 

Expo.«ure meter. .7. G. Baker 616.760 

Extractor. See Spike or nail extractor. 
Fabric. See Bandage fabric. Woven fabric. 

Fan. motor. V. Lenzner 616.712 

Fastener stud member, separable. G. E. Adams.. 616.7.58 

Faucet, P. K. O'Lally 616,629 

Faucet, measnring. L. H. Johnson 616.671 

Fence. D. J. Jones 616.5.08 

F'ence. farm. Russell & Fentress 616,734 

It'ence, portable wire. J. W. Le Gore 616,544, 616.545 

t'ences. machine for weaving stay wires on wire. 

P. J. Wieland 616.514 

Fender. See Car fender. 

File, paper or bill. A. A. Reaser 616,490 

Firearm sight. E. F. M. Wendelstadt 616,512 

Folding box. J. A. Kinesley... 616.848 

Fuel washing and filtering appliance, G. W. 

Elliott 616.831 

Furnace. See Smelting furnace. 

Furnace. Snyder & H eitzman 616,742 

Furnace charging apparatus, blast. F. C. Roberts 616.494 

Furnace for heating billets. E. H. Carroll 616.602 

Furnace or heater. C. D. Howard 616.844 

Furnace smoke consumer attachment, W. H. 

Perley 616,727 

t'urnaces. hollow arch supporting standard or 
huckstay for zinc smelting. R. H. & W. Lan- 

yon 616.474 

Game board. W. W. Phares 616,557 

Garment. A. Gartner 616,4(i0 

Kas burner. C. F. Caitell 616.45:^ 

Gas burner. E. J. Dolan 616,828 

Gas burners, air regulating device for atmo- 
spheric, J. N.Webb 616.752 

Gas burners, ch iranev holder for atmospheric. J. 

N. Webb 6X6.753 

Gas burners, etc.. for heating purposes, utilizing 

flames of. P. R. Wilde 616.564 

Gas generator, acetylene. C. N. Lippitt 616.546 

Gas generator, acetylene, J. A. Mosher 616.48,3 

Gas regulator, safety. J. C. Reynolds 616.730 

Gaseous products from dry distillation of wood, 

apparatus for extracting. A. Schmidt 616,637 

Gear teeth, device for generating, O. J. Reale. 

61(i.648. 616,649 
Generator. See Gas generator. Steam genera- 
tor. 

Glass press. W.Haley 616,664 

Glaziers' points, machine for making and driv- 
ing. J. S. Carter 616,603 

Gold leaf, paste composition for saving, F. H. 

Lewis 616.791 

Grate. F. Wandel 616,595 

Greenhouse gutter. G.M.Garland 616,781 

Grinder, portable roller. F. W.Wright 616,597 

Gristmilf.J. R.Jones 616.469 

Gun carnage. A. Resow 616,687 

Gun. take down. W. Mason 616.719 

Hair pin. C. A. Meldrum 616.f;80 

Hams. etc.. preserving. C. J. Dempsey 616.527 

Handle. See Stamp handle. 

Handle hand grip. F. Taylor 616.746 

Harrow. W. M. Baker 616,817 

Harrow. S. H. & D. Garst 616.530 

Harvester and thrasher, combined. A. Gump 616.786 

Hat body pouncing machine. G. F. Larkin 616.623 

Hat box. knockdown. W. G. Haaa 616.869 

Hay stacker. R. B. McDaniel 616,581 

Haystacker, W. H. Ney 

H«at«r. 8«« BlMtTtQ bMtw, 



Hermetically sealed can and opener for same. 

Sloan & Barnes 616,740 

Hides, skins, or leather, machine for treating, J. 

Hall 616.570 

Hoop lug, D. C. Henny 616,5;S5 

Hoops, impelling device for bowling, J. D. Hefley 616,707 

Hose cleaner. J. R. Cochran 616,696 

Hub. vehicle wheel. J. W. Beard 616,650 

Ice machine freezing tank. T. Shipley 616,(>40 

Incandescent mantles, means for transporting 

Welsbachor other. S. Mason 616.548 

Jar. A. J. Hartman 616.839 

Jar and closure. I). L. Newcomb 616,55:^ 

Joint. See I'ube joint. 

Joints, composition for making tight. Redhead & 

Emmerson fiI6..")60 

Journal box lubricator. B. M. Steele til6.S12 

Knife. See Pocket knife. 

Knitting machine. W. W. Burson 616.600. (J16.(W1 

Ladder and scaffold, combined. I. R. Bell 61ti.7ti2 

Lamp, acetylene gas. C. N. Lippitt 616,547 

Lamp, acetylene gas generator. F. W. Hedge- 
land 616,464 

Lamp, electric incandescent. Joel & F'anta 61(J.620 

Lamp for miners, electrical safety. C. Francke... 616.779 

Lamp, incandescent vapor. K. L. Doran 616,829 

Lamp socket and base, incandescent electric. C. 

Van Deventer 616,507 

Lamps, lighting or extinguishing automatically 

incandescent electric. (_N»le & Kinsman 616,770 

Lamps, support and take up device for cable sus- 
pended electric. J. H. Dorion 616.607 

Land roller. M. A. Martindalc 616,717 

Latch and lock, gravity. C. K. Moats 616,626 

Leather snipping machine. C. C. Rogers 616,7;i3 

Light. See Skylight. 

Lock. See Bicycle lock. Can lock. Seal lock. 

Lock. Vedder & Tressel 616,751 

Locomotive boiler water heater. P. A. Kimburg.. 616,541 
Lubricator. See Journal box lubricator. 

Lubricator. G. Huber (>16.670 

Mail bag catcher and crane. S. R. Patten (il6,556 

Manure spreader. J. S. Kemp 616.621 

Matrices, method of and means for making, C. 

Sears 616,562 

Measuring instrument recording device, A. H. 

Hoy t 616.669 

Mercerizing apparatus. 11. David 616,606 

Mercerizing machine, J. R. Hope 616.709 

Metal cutting shears. V. E. Edwards 616,608 

Meter. See hJxposure meter. 

Milk can, self measuring, C. H. Van Alstyne 616,594 

Mill. See Coffee mill. Grist mill. 

Moulding masse cuite, apparatus for, L. May 616,679 

Motor. See Electric motor. Rotary motor. I'ide 

motor. Wave motor. 

Motor. Rossi &Ghiggeri 616,589 

Mower and trimmer, convertible lawn. S. O. 

Johnson 616,846 

Mowing machine finger and stationary blade, J. 

H. Randall 616.631 

Multiplication, chart for facilitating operation 

of. II. P. Butler 616,523 

Nail puller. Pearce & Walker 616.803 

Necktie fastener. F. J. Callaghan 616,822 

Non-conducting covering. R. H. Martin 616.47iJ 

Noodle cutting machine. E. V. Brake 616,449 

Nozzle. J. Wright 6l6r7.i7 

Oil and water separator. J. C. Glenn (>16.(itil 

Oil tank, cabinet. W. A. Sexton 616..iitl 

Oliver. Raiza& Souther 616.4H.S 

Package, germ proof. W. M. Kinnard 616,472 

(Continued on page 11*.) 
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ORDINARY RATES, 
Inside Page, each insertion. - 75 cents a line 
Back Paaret each insertion, - - $1.00 a line 

t^^For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
andis set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thurstlay 
morning to appear in the fullovrine week's issue. 




Ol^^ Foot power 
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...cutting 
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kaillCS Cross feed 

9 and I I-inch Swing. 
New and Original Features 

Send for Catalogue S. 
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.POWER& FOOTI SHAPERS. PLANERS. DRILLS, 
INtSHOPOUTF ITS. TOOLS 

- - '.-ANU SUPPLIES. CATALOGUE rRLL 

ASTIAN LATHECO. IJOCULVtRT ST. CINCINNATI. 0. 



. . Physical and School Apparatus . 

INDUCTION 

wLllLo for experi- 
ments in X rays and 
other electrical work. 

tW Catalogue Free, 

E. S. RITCHIE & SONS, Brookline, Mass. 




ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

Crand drill cal 

Send for Catalogue. 1 00 Broadway, New York. 




NICKEL 

.AND 

Electro-Plating 

Apparatus a ad Material. 

TBE 

Hanson &VanWinkle 

Co., 

Newni'k. N. J. 

136 Liberty St., N.r, 

30 & 32 S. Canal St. 

Chicago. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 

Drill Cbncks, Little Giant , 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks, Cut- k 

tinfj-ofl I, 

Chucka,ScroIl^ 

Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Indepeadent Lathe Chucks. Made by 
Westcott Chuck Co^ Oneida, N. Y., fj. S. A. 
Ask for catalogue in EnglxsK French. Spanish or German. 
First Prize at Columbian Exposition, 1893. 






BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thtse Qreat Advantages: 

The speed can be ioBtaotly changed from to 1600 
without stopping or Bhiftmg belts. Potrerapplied 
can be graduatM to drive, with eqaal safety, the 
smallest or largest drills within Its range — a won- 
derful econnray in dme and great saving In driD 
breakage. Send for catalogne. 

W.F.&JNO. BARNES CO., 
1999 Baby St.. • BookfoiO, IU« 
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Tbontandi have 
been helped to 
better pa; & po- 
Bitiona tnroagh 

BY MAIL 

Buildings erected ex* 
pressly for tfals pur> 
pose at a 
cost of 
S225,O0O 
Coarses of 
Steam, 
. ElectrioaU 

Mechanical or Civil £&• 
ffineerinR; ChemiBtry ; Mining ; 
Mechanical and ATcbitectnral 
Di^tfrng, onrveyine; Plnmbing;Architecture; Metal 
Pattern Drafting; Prospecting; Bookkeeping ; Short* 
hand; English Branches. 

^0 A linUTU r^ys for a College Edncation at Homob 
«Z H nun I n 45,000 students and Gradnates. 
CIronlar FREE. State subject you wlah Co Htudy. 

THE INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 942, Scrantorit Pa. 




;^<KK><X>0000000<HXH>00< 

7,000 Guns in Stock 

We sell Guns of every reputable 
American and forei^rn make, and 
give wholesale prices to everybody. 
We carry in stock 

\ Fishing Tackle and Sporting Goods 

amounting to a quarter of a million 
dollars. We can please the fancy of ] 
millionaires, or meet the demands 
of the poorest sportsman and an- 
gler. Write for prices, or ask us to 
send you our Sporting Goods Cat- 
alogue. We load and sell over 

'1,000,000 Hand Loaded Shells a Year 

Ask us to send you our price card ' 
of hand and machine loaded shells. 
"We have 

I The largest Gun Repair Shop in America 

We make guns, re-bore, re-stock, 
repair — in fact, alter a gun to suit ' 
the owner, and guarantee satisfac- 
tion. Write for prices. 

MONTGOMERY WARD & CO. 

Originator so/ IIItoI20 Michigan Ave, 

the Catalogue Business cor. Madison St., Chic; 

MENTION THIS PUBLICATION WHEN WBITINO 

> (KKHKXXXXKKHX 




ACETYLENE! 

Get a better light and save one-third the 
present cost of your (tas bills by installing 
a Nfttional Acetylene Gas Generator. The 
most brilliant light ever produced ; safe, 
cheap, efficient; can be installed any- 
where. Does the proposition interest 
you? If so, write for catalogue and 
prices. THE NATIONAL ACE- 
TYLENE GAS CO., 909 New 
Ensland Bld«.» Clevelandf O. 



I THICKNESS GAUGE. 

^ 22 leaves varying in thicknesB by 
X thouBandtbs, f ruiu .UM to .026. 
T ThlclineaB marlied on each leaf. 
? Leaves may be used 
^ singly or in combi- 
^ nation with one an- 
* other. Price 11.35. 



♦ Pf Oataionut ofPine Tools free. 
« THE li. S. STARRETT CO. 
"-^nirMass., C. S. A 




BoxTS, 'XtfioirMass.rin S". A. "^^ ^ 




THE FORBES 
PATENT DIE STOCKS. 

Two and three inch pipe can 
be threaded by a boy using 
only one band on a crank. 

I^~ Send for iUtistrated catalogue 

M onxT .« „, CURTIS A CURTIS, 

No. 30 Hand Machine. ' 

Kanue ^to2 R.&L. 6 Garden St., Bridgeport, Conn. 




Cheap Steam 

is easy enough if only necessary 
amount produced to do your work. 
Save continual waste into the air. 
Your cost of fuel is lessened 2o;2 to 
30^ by the " Heintz " Steam Trap. 
The simplest made. No levers, 
floats, air valves, grinding joints — 
only a sealed metal tube holding the 
manufacturer's secret, expanding 
and contracting with one degree of 
heat — 211° to 212° — and this oper- 
ates the valve. Smallest size dis- 
charges one gallon of water a 
minute. The largest 240 gallons 
and not a puff of steam. Lasts a 
lifetime — thirty days' trial free. 

Booklet "H" tells why you should 
use the "Heintz" and the reason 
for so many imitations. 



William S. Haines 




136SoathFoHithSt. 
Fhiladelphis. 
' ' The Heintz, the best, tho' it has imitators ' ' 

21 WPYIIIIHT, I*I7, IV TNI WHITMNt M^ H. V.5 



Package mailing machine, D . J . Cam pbell 610,452 

Pacl< ing, metairtc, J . W. Dudley 616.867 

Padlock, permutation, G. E. Woodward 616.647 

Paper bag machine, C. V. Crist 616,605 

Paper box, F. Knobeloch 616,473 

Paper cutting machine. J. K. McNutt 616,801 

Paper pail, W. G. Haas 616.868 

Paper, toiiet,K.Scholich 616,rw 

Paper vessel, W. M. Kinnard 616,471 

Pavements, construction of asphalt, J. L. Adams 616,759 

Pegging machine, E. I>upiessis 616,699 

Photographic ornamentations on metal, etc., 

producing, T. Hausermanu 616,706 

Photographic printing frame, J. A. Lofstedt 616,577 

Photographic shutter, Odquist & F'yf e 616,582 

Pile fabrics, machinery for cutting weft, J. J. 

Mann 616,71(1 

Pin. See Hair pin. 

Pipe coupling, W. Ijove 616,578 

Pipe covering, non-conducting, W. H. Seltzer. . . . 616.809 
Pipe sections, machine for grooving or thread- 
ing sheet metal, J. C. Gooding 616,78.^ 

Pistol, magazine, J. H. Wesson til6.692 

Placket fastener, M. B. Miller 616,720 

Planter attachment, corn, W. C. Meyer 616.795 

Plow, reversible, A. Smith 616.741 

Plow, sidehiil, G. Gerow 616,.'i33 

Pocketbook, A. Reznicek 616,492 

Pocket knife, E. Ruettgers 616,689 

Power. See Churn power. 

press. See Baling press. Copying press. Glass 
press. 

printer's stick frame, H. Goldzler 616,782 

puller. See Nail puller. 

Pulley for power transmission, J. C. Pratt 616.6^10 

Pulp grlnder.A. W. Priest 616.728 

Pump, H. W. Kimes 616,849 

Pump, centrifugal, W.Jennings 616,576 

Pump, double acting, E, S. Barzee til6,819 

Pump, rotary. P. K. Wood 610,046 

Puzzle, O. B. Brann 016,766 

Rag engine, J. Wustenhofer 616,517 

Railway signalingdevice, K M. Myers 610,722 

Railway switch detector bar, D. & W . H. Gruhl- 

key 610,703 

Railway systems, underground electric. Cham- 
berlain & Coleman 016,824 

Railway wagon doors, apparatus for automatic- 
ally locking, L. Gordon 616,611 

Razor, J. F. O' Kourke 616„'b4 

Razor, safety, J. Relchard 616,800, 616.807 

Reel. See Clothes reel. Clothes line reel. 

Refrigerator, H. Hall 616,705 

Register. See Cash register. 
Regulator. See Automatic regulator. Beer pres- 
sure regulator. Gas regulator. 

Rein holder, W. R. Coon 610,525 

Rein holder, S. F. Ettinger 010,832 

Rein support, L. W. Arnold 010,094 

Rock or ore breaker, A. J. & P. W. Gates 010,058 

Rock or ore breaker. Gates & Capen 010,059 

Roentgen or X rays, apparatus for making obser- 
vations by means of, J. Wertheimer 010,513 

Roller. See Drawing roller. Land roller. 

Rolling tie plates, A. Morrison 010,798 

Roof valleys, machine for making, C. A. Sturte- 

vant 010,642 

Rotary engine, W. O. Brown 010,522 

Rotary engine, R. Bruce 010,700 

Rotary engine, J. Goehring 010,062 

Rotary engine, E. B. Tree 616.643 

Rotary motor, G. Silvestrl 616.592 

Rudders, means for mounting, R. Runeberg 616,561 

Sawmill dog, A. D. Lane 616,711 

Saw sharpener, F. W. Robertson 616.587 

Scale, computing. J. H. Swihart 616,743 

Screw, jack, W. W. McAlpine 616,683 

Screw machine, Rurnham & Parker 616,654 

Seal lock, P. B, Smith 016,49i) 

Sealing and stamping device, envelop, S. Crane. , 6'16.772 

Reed dropper, C. C. Chancey 616,708 

Separator. See Oil and water separator. 

Service box, 1. C. Koehne 616,542 

Sewers, etc., gate for, J. C. McGowan 616,480 

Sharpener, scissors. W. C. Lynch 616.478 

Shear blade. G. A. Gugel 616,701 

Shears. See Barber's shears. Metal cutting 

Sheet metal can, E. Barrath 616,865 

Shirt, S. Deutsch , 010,098 

Shoe drill, W. F. Hoyt 010.010 

Shoe, rubber soled leather, J. E. Kennedy 010,470 

Siphon delivery device for liquids, F. L. A. Rie- 

mann 016.731 

Skate alarm, roller, J. A. Fougereau 616,4.58 

Skate, road, J. Reinliard 616.802 

Skate, roller, T, E, Daniels 616,773 

Skylight, E. J. Hulse 616.617 

Smelting furnace, zinc, R. H. & W. Lanyoii 616,475 

Smoke consumer, McDonald & Klock 616,485 

Speed governor, automatic high, Loeper & Haus- 

dorfer 616.678 

Spike or nail extractor, Iverson & Reh 616,618 

Spring support. J. A. Staples 616,502 

Square and curve for cutting garments, com- 
bined, E. M. & J. L. Richardson 616,493 

Stamp handle, K. E. Spencer . . 010.600 

Stanchion, cattle, D. K Darnell 010,454 

Stand. See Toilet and wash stand. 

Steam generator, J. M. A. Gerard 010,632 

Steam generator, J. Lyall 010,715 

Steering, hydraulic transmitter for, W. C. Wil- 
liamson 010,756 

Stopper. See Bottle stopper. 

Stove d eBector, A. Birklcht 010,521 

Stove heating, A. Deadman 010,526 

Stove or furnace, coal, J. Bond 616,651 

Stove or range, A. R. Peale 616,726 

Stovepipe shelf, W. Haas 616,788 

Street sweeper. Palmer & Phelps 010,085 

Submarine mining and exploration, apparatus 

for,C. Brown Ol^.W 

Surgical instrument, G. E. Kellin g 616,672 

Switch. See Teleohone gravity switch. 

Tank. See Oil tank. 

Telephone exchange, automatic, F. A. Lundquist 

etal 616,714 

Telephone gravity switch, C. T. Mason 616,718 

Telephonic or telegraphic Instruments, binding 

postfor electrical, J. A. Williiims 616,756 

Testing apparatus, W. C . McKeown 616,627 

Thill coupling, A. Bixb-y 616,820 

Thread holder. S. G. Sutphln 616,814 

Thyroid glands and making same, product from, 

E.C.C. Stanford 616,501 

Tide motor, S. H.Jones 610,467 

Tie. See Bale tie. 

Tie plates, manufacture of , A. Morrison 616.797 

Tire. J. C. H. Bagger 616,818 

I'ire for vehicle wheels, cushion, Fagan & Stoeb- 

ler 616.833 

Tire, pneumatic, K. G. Hiller 016,.674 

Tire, pneumatic, J. T. Wilson 616.516 

Tire puncture plugger, bicycle, C. P. Gifford 616,6(W 

Tire valve, pneumatic, R. L. Gibson 016.610 

Tire valve, pneumatic, W. W. Orr 616.,5JW 

Tire valve, pneumatic. C. Tribuzio 610,750 

Tire, wheel, J. J. Harden 616,402 

Tires, cement injector for repairing pneumatic, 

W.Herrick 010,572 

Tires, compound for closing punctures in pneu- 
matic, J. Gaa 010,459 

Tires, tool for loosening inner tul)es of bicycle, 

Phelps* Brenner 616,487 

Toilet and wash stand, T. Andrews 616,444 

Tooth, artiflcial. T. 8. Heineken 616.600 

Tooth crowns, attaching, M. Tresenreiter 616.815 

Towing machine. J. A. Mumf Old 616.580 

Toy cue, R. C. Moore 616,482 

Transport or conveyance of materials, F. Honig- 

niann 616.6.37 

Trolley carrier. W.J. Sumner ■. ... 616.813 

Trousers guard, A. Poulsen -. . 610,5.')8 

Trousers, knickerbocker. F. A. Tawa 616,.V)6 

Tube for cycle construction, etc., W. Wilkinson. 616,596 

Tube joint. J. J. Rlcketts 616,808 

Turbine, low speed high pressure water, C. Stei- 

ner 616,041 

Twister stop motion. J. P. O'Connell 016,850 

Typewriter. C. W. Brown 616.451 

Typewriter reverse feed. T. A. Maulsby 616,549 

Typewriting machine. F. W. Hillard 016,840 

Typewriting machine. G. B. Webb 616.611 

Umbrella attachment. F, Searle 616,736 

Umbrella holder. Paddock & Freeborn 616.5,55 

Valve. J. & W-. H. Jamer Bl6„575 

Valve. D. lAmond, . , 616,643 

Valve. C. B, Mitchell 616.790 

Valve, Mohun & Clark 616,682 

Valve, cylindrical balanced gate, T. A. Noble 616,724 

Valve, inflation, J. 11. Goss 616,a36 

Vehicle attachment, M. J. K. Scanlan 616.636 

Vehicle, road. G. B. Schoepf 016,497 

Vehicle standard, J. K. Cook 616,771 

Vehicle storm apron, A. F. Brandenburg 616,506 

Vehicle wheel. J. A. Heany 616,463 

Vehicle wheels otT car tracks, device for assist- 
ing. Fritzius & Marks 616,702 

Velocipede, W. James 616.619 

Velocipede, R. Miehle 616,481 

Velocipede driving gear. T. Hann et al 616,674 

Vending apparatus, coin controlled, L. Rouil- 

lion .... 616.495 

Vessel, marine, 6. Fraser 616,780 

Wagoubox, T. Forstner 616,778 

(Continued on page IB) 






$6.00 Bleetric Bicycle 
Lights, $2.75. 



I 3.00 Electric Bell Outfits for...t 1.00 

^ 21.00 Telephones, complete, for 5.95 

-- 12.00 Fan Motors, with Batteries 5.95 

.._ 8.00 Electric Hand Lanterns for 3.00 

-..II 10.00 Electric Carriage Lights for 3.95 

7^ 8.00 Medical Batteries for 3.95 

'-^ 6.00 Electric Belts, the genuine 1.00 
V 3.00 Necktie LlBhts, with Dry 

Battrary.for 1.50 

14-Candle Hanging Lamp, with 

Battery, for 10.00 

Telegraph Outfits, complete, for 2.25 
Miniature Electric Lamps for.. .40 

Sewing Machine Motors for 5.00 

All Electrical Books at low prices. 



Battery Table 

Lamp, 

$2.75 complete. 



We Undersell All on EverythinE Electrical. 

OHIO ELECTRIC WORKS, CLEVELAND O 

Headquarters for Electric Novelties and Supplies, 
t^ Agents Wanted. t^" SeiiA tor New Catalngue^ist out. 



25c,WoTtliofMKnlii(l|ii 

AH about every known Tool for every 
trade Descriptive cuts of each with 
present market prices. Send 25 cents 
Ht once for 

MONTGOMERY'S TOOL CATALOGUE 
for 1898. 510 pages with index at back. 
A handy bonk for every machinist and 
foreman of workah opor factory. The 
finest and most accurate illustrations. 
Book is pocket size, 6^ x 4J4 inches, 
with rounded ed^es. Address 

MONTGOMERY & CO. 
105 Fulton Street. New York. 




WORKS LIKE A CHARM. 

Perfect satisfaction is experi- 
enced usinjT our No. 5, 6 or 9 
Hand Pipe Tlireadins and 
Cutting Machines. Crank or 
ratchet power. Gears housed 
from dust. Chasers set by fcrad- 
uatlon to any size, can be re- 
leased from threading while in 
motion, opened to permit Dipe 
bein^ cut, and instantly closed. 

t^r Send Jor ttee Catalogue to > 

The Merrell lUanufactur- 

ins Co.. 501 CurtiBS Street, Toledo, Ohio. 





Powerful, Responsive, Durable and Effici ent. 

REEVES" 

Variable Speed Counter Shaft 

for securinff any speed without change of belt 
or loss of time, ^ecially adapted for all 
kinds of experimental machinery. Printing 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and all ma- 
chines requiring a chan»fe of speed or feed. 
t^ Send for handsomely illustrated 
Cat^dogue " S. A." free. 
REEVES PULLEY CO.. Columbus, Ind., U. S.A. 



WOODWORKING MACHINERY. 



E'er Planing Mills, Carpenters, 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

tST" Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street, 
Cincinnati, Ohio. 




ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

rER?r°sTDEFIANCE,OHIO,U.S.A. 

MANUrACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, SPOKE, WHtEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POL L, NECK- YOKE., SINOLSLTREL, 
HANDLES, BARRtL HOOP FACTORIES, 

LARGEST LINE IN THt WORLD 
SATISFACTION GUARANTEED- 



Felloe UcndingHkohine 



SIGNALING THROUGH SPACE 

Without wires.— An article by W. Preece, describing the 
hew Marconi system of telegraphing without wires. 
6 illustrations. Scientific American Supplement 
1 1 "24, Price lOcents. For eale by Munn & Co. and all 
newsdealers. 



FORkPIPIS 

Most economical. Save fuel. 
CAST'S PATENT ASBESTOS 

AIR CELL COVERING 

(T* Samples Vree. 
New York Fire Proof Covering Co., 23 Dey St., N. Y, 




Simplex Cittie Recorder. 

So named because it is simple in con- 
struction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a button — nothing more. One hundred 
men can register in one minute on one Re- 
corder. Adapted to large or small con- 
cerns. No keys, checks, cards, tape or ink- 
ribbon. For simplicity, compactness, dur- 
ability and quick registration absolutely 
without rivals. 

Full description for the asking. ASK NOW. 

Heywood Brothers & Wakefield Company, 

195 CANAL STREET, NEW YORK. 

N. B.—For prices, state number of your emplones. 




THE CYPHERS 

Incubator and Brooder 

The Only Practical System of Incubation. 
Moisture Self -Supplied and Regulation Ab- 
solute. Produces Strong, Healthy Stock. 

GOES PHEIGHT PREPAID. 

Send 10c. for fully lUttstrated Catalogue to the 

CYPHERS INCUBATOR CO. 
Box 35, Wayland, N. Y. 




SCREW -CUTTING I>IB HEADS 

SELF-OPENINQ and ADJUSTABLE. 

The best die head on the market. Some ad- 
vantages over "others." viz.: They are 
smaller, stronger, more compact, have no 
levers to spring, cannot be clogged by 
lchip&, are always reliable, and the prices 
are right. ^^~ Send for descriptive circu- 
lar '* S. A." Our die heads are furnished 
_ in sizes suitable for cutting threads from 

No. 17 wire gauge to 6 inches diameter inclusive. 
CcoMETRic Drill Co., Westville, Ct. 

wrrwduwiiw AnvNTH*} CHAS. CHURIfllLL 4C0., London EngUud; 
EUBOPEAN AUCfi la . j ^^hITE. CHILD * BENfc'Y. Vienna. Austria. 




ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bench or post. 
Deslsned for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Bastwo speeds, 
one lor pipe ^ to 1 inch ; the 
other for pipe IH to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Bend for 
Sarticulars. Tbe ArmstTonir 
Ifir. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 




TWO UP TO DATE 

DRAWING TABLES 

Size of Top 20 X 28. 
Adjustable to required height and 

angle. Shipped knocked down. 
Price $6.00 and $8 00. Freight prepaid. 

^^r Send for circular. 

Adjustable Draw^inar Table Co. 

Pow^ers Opera House Blockf 

Grand Rapids, Mich. 




50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a s ketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. I^argest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN &Co.3«' ««•»--' New York 

Branch Office. 625 F St., Washington, D. C. 




DYNAMOS 

1 5 LIffht. 110 Tolt, $60 

50 " " " 115 

Price Includes FiPid Rheostat, 
Sliding Base. Belt Tightener 
and ETilley. These Dynamos 
are of tbe best on the market 
and are fully guaranteed for 
one year. Correspondence so- 
licited. Address 

ROTH BROS. & CO.. Mfrs. 
34 Market St., Chicago. III. 



Print Your Ovyn Circulars 




business cards, dodg- 
ers, etc., or let your 
boy combine business 
with amusement and 

§rint them for you. 
plendid educator for 
youth and great aid to 
business men. A full 
line of hand and nelf- 
inking printing presses 
type and all printing 
supplies. Write for 
Catalogue. J. F. W. 
Dorman Co., 121 E. Fa- 
yette St., Baltimore. 



BELTING of Various Styles, ELEVATORS, CONVEYORS, 

C«AI> MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

r Send for latest complete OataUtQur. New York Branch, 41 Dey Street. 





PIERCE VAPOR LAUNCHES 'Ve«c.r 

$150 AND Up. 14 Ft. fishing launch. 
STATIONARY AND PUMPING ENGINES. 

1^ SenA for CatalOQW Statitig Size. 
PIERCE ENGINE COMPANY 17 N. 
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Can I Become an Electrical Engineer ? 



For our Free, handsomely illustrated book oi titled 
*'Caii I Become an Electrical Eneineei"?'' address 

Endorsed by Every Prominent Electrical Engineer. 



The Electrical Engineer Institute of Correspondence Instruction, Dept. A, 



(CoDducted under the auspices of 
'Tbe Electkical Engineer"), 



130-122 LIBERTY STREET, NEW YORK, U. S. A. 



Is the journal jtffrr exceUenre tor printers and nil 
lovers of fine art in the printed page. Is a re- 
pository of technical and general information on 

HOW TO TASTEFULLY PREPARE 

printed matter, illustrations, and everything pertain- 
I ing to these and allied arts. An artistically designed 
I cover, by Leyendecker, new each month, and other 
', choice features throughout. Its price the only cheap 

thing about it — $2.00 per year, 20c. per month. 

THE INUNO PRINTER CO., 212-214 Monroe St., CHICAGO. 




METHOD AND SYSTEM 

are the basis of success in business. 
Use therefore in your _^ 

counting-room a ^, --' 

"SECURITY" 
CASH RECORDER 

I'he only Perfect 
Cash Recorder in 
existence. Mad(! 
by the HOUGH 
CASH RECORD- 
ER CO., Indian 
Orchard, Mass. 



V •! ■ ■, •,■ ., i!Sft 





?8u USE GRINDSTONES? 

If so, we can suppiy you. All sizee 
mounted and unmnunteil, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
<aal purposes. tW Ask for catalogue. 

The CLEVELiAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



Wagon box, transformable, T. J. Fielder 616,f)28 

Wagon brake, automatic, N. Lowe, Sr. 61(1.713 

Washing machine, C. Von Milteutiorff 61(1,509 

Water closet, l>. Hurst 616,843 

Water tube boiler, A. A. M. E. d'Aboville 616,566 

Water tube boiler, vertical, &'. G. Gasche 616,5;il 

Wave motor, K. J. Hagen 61(1,615 

Wave motor, S. H.Jones 616,468 

Weatherstrip, D. W. Bosley 616,695 

Weaving double plush fabrics, double acting jac- 

quard machine for, E. Claviez 616,769 

Weighing machine, J. Christiansen 616,852 

Weighing machine. F. H. Richards . .616.634.616.635, 616.854 
616,855, 616.857 to 616,859, 616,8(S, 61fi,86:i 

Weighing machine. F. E. Thompson 616,8.il 

Weighing machine, automatic. F. H. Richards.. . 616,633 
Weighing machine, automatic, J. Christiansen... 616,853 
Weighing machine, automatic, V. H. Richards. 

616,856, 616,860. 616,861, 616,804 

Whalebone, artificial, W. A. C. Huukemoller 616,465 

Wheel. See Cog wheel. Vehicle wheel. 

Whiffletreeclip, J. Reed 616,804, 616,805 

Wind motors, pumps, etc., pneumatic governor 

for. Edgerton & Roberts 616.456 

Window, E. Myers 616,484 

Window cleaner, H. Stewart 616,504 

Wire fastener, W . b\ Schroeder 616,498 

Wire, mould for shaping coiled. W. K. Bassford, 

Jr 616,518 

Wire tightener and staple puller, combined, M. 

W. Gunn 616,787 

Wool, hair, etc., machine for shearing, cutting, 

or clipping, F. Burgon 616,448 

Work box, Belville & Oltmer 616,763 

Woven fabric, J. C. Davis 616,774 

Wrench, W. King 616,540 

Wrench, double grip sliding jaw, J. J. A. Miller.. 616,579 



©WftiM, 



2S STYLES. PRICES FROM *5»"Tot50". 
SEND 2<t STAMP rOR ILLUSTRATED CATALOGUE.. 

SUNART PHOTO CO. 5 AaUEDUCT ST ROCHE.STER N ^ 



rtt-arkhin magazine 

VjldpilUrf PLATE HOLDERS. 

Can be fitted to any cam- 
era. Hold 12 plates. 4x5 
^10, 5x7 $12. Catalogue 
of 20 styles of Graphic 
( 'ameras free. Special 
Cameras made tu order. 

TheFOLMER&SCHWING 
MFG. CO., 271 Canal Street, New York. 
lyS*-*»SS**SSVSNVyNSNNV*VSSVSSVyV***Vy*»Vl| 




Sunlight Camera. 

Makes a fine picture. Has 
a good lens and shutter for 
both instantaneous and time 
exposures. Uses glass plates 
SUxi}4. It can be used with 
tripod. Two extra holders 
can be carried in the camera. 
Price $3.50. Send 5c. for 
sample picture. Sanlieht 
Junior, 33^x^ plates, price 
$2.00. Full equipments for 
developing and printing furnished for $2.50 each. Photo- 
graphs colored. Cir.Free. LORD & CO., 529 B'way.N.Y. 





This $30000 Launch for $200.00, guaranteed or money 

refunded. Also builders of Bow and Sail Boats. 

I»~ Send stamps for catalogue^ specifying line requAred. 

Racine Boat Manufacturing Co., Chicago 



This beats Wind, Steam, or Horse 

Power. WeoOerthe 
WEBSTER 2M actual horse power 



GAS ENGINE 



WjUjini for $150, lesd 10? discount for cash. 
^i^miHr Built on interchangeable plan. Built 
of best material. Made in lots of 100 
thereicre wecan make the price. Box- 
ed for shiDment, weight 800 pounds. 
Made for Gas cr Gasoline. Also Horl- 
' zontal Engines, 4 to 30 horse power. 
far" Write for Special Catalogue. 

WEBSTER MFG. CO., 1074 West 15th St., CHICAGO 
Eastern Branch, 38-D Dey Street, New York City. 
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PALmER BROS., 



PA LmER Stationary 
and Marine Gasoline En- 
gines and Launch esJVlotor 
Wagon Engines, Bnirlne 
Castings, PuraplnE En- 
gines. Send for catalog. 

MIANUS, CONN. 



WITTE GASOLINE OR GAS ENGINES 



are Safe, Reliable, Dura- 
able and Simple. Sold on 
their merits and sent on, 
trial if desired. 
Write for Catalogue S. A. 
WITTE IRON WORKS CO. 

1207 Walnut St.. 
Kansas City. Mo. 





ELECTROTYPINC. 

Wood Base, Patent Metal Sase. and 

Patent * * Interchangeable ' '; 

Job, Catalogue and Sook Plates, 

OXLT GOOD WORK, 

4MState & 103 Court StB. 
New Haven, Coiiii. 



Win.T.Barnuni&Go. 



niAZZAROTH, Beautiful calendar, yard square, U 
colors. Send stamp to J, M. BiifgB, Box 645, Louisville, ity. 



X'rk'D Q A T T-D. 8. Patent No. 641,549. Au- 
XVmt OJ%.AjXj tomatic Blec. Gas Lighter. For 
particulars, address W, care box 136, Kelley's island, O. 



Model Makers and Manufacturers. Experience, fa- 
cilities, etc., enable us to offer low prices. Chicago 
Model Supply Co., 66 Sheffield Avenue, ChicaKO, III. 



DESIGNS. 

Badge. H. P. Stone 29,86,1 

Badse or similar article, W. Heeren 29,864 

Bath ring, shower, L. Cline 29,!I01 

Bracliet, (iillespie & Hughel 29.885 

Brush, tt. R. Vox 29.883 

Ciibinet, liitcheii. D. B. Wiseman 29.887 

Calie, corn, G. H. Cross 29.882 

Candlesticli, Miller & Bodlter 29.877 

Chaflng dish stand, I^ Wojidliow 2'.t.879 

Coat hanger, J. E. Kennedy 2H.872 

Cyclom eter case, G. B. Bassett 29,869 

Egg beater handle/T. W. Brown 29.873 

Eyeglass case, H. B. Guyer 29,867 

Fabric, W. H. Mayer 29,915 

Fork crown, P.S. Reid 29.874 

Fulcrum post, C. W. Hart 29.8!)8 

Glove or similar article, Lintner & Dowdall 29.910 

Heaters, front plate for electric, B. B. Gold 29.891 

Heating coil, R. H. Home 29.890 

Heel plate, C. Rystrom 29.908 

Horseshoe calk, Simonis & Lohrke 29.896 

Label, N. Witsch 2il.865 

Lamp caaing. arc, R. Schefbauer 29.893 

Lamp chimney, G. W. Blair 29.881 

Latch case, rim, H. R. Towne 2it.895 

Mailing case, letter deposit, C. B. Gifford 29.888 

Necktie. Carter & Holmes 29.911 

Necktie fastener. A. H. Buell 29.871 

Pawl, gravity. C. L. Fowler 29,902 

Pitcher, H. Brunt 29,878 

Post, L. S. Flatau 29.897 

Powder pad. J. Marsden 29.870 

Puzzle board, B. H. Marshall 29,906 

Puzzle box, C.J. Staberg 29,!)05 

Railway splice bar, W. O. Nelson 29,892 

Sciile frame blank, J . M. Triner 29.&S9 

Seam welting strip, F. W. Merrick 29.914 

Separator or clover huller tuoth, H. C. Clay 29.894 

Shoe, J. Harding 29.909 

Spectacle or eyeglass temple, S. G. Marshutz 29.868 

Spoon, I. B. Hooker 29,866 

Sprayer body, D. B. Smith 29,899, 29,900 

Square, combination, B. E. Sawyer 29,875 

Stand, ornamental, T. A. Knowlton 29.886 

Staple extracting tools, member of, L. Vincent. ... 29,903 

Stove foot rail, L. KahiL. 29.884 

Teeth, cap for. Smith &. McDowell 39,876 

Tile, roof. L, J. W. Birn 29.904 

Toy, combination, G. H. King 29.907 

Undergarment body.G. O.Cook 29,912 

Undervest, lady's, H. A.Taylor 29,913 

Water bag, C.E.Longden 29,880 



THE IMPROVED 

MARINE ENGINE 

We are the oldest builders and 
guarantee superiority. Two cy- 
lindF-rs in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power i** required. 
Either stationary or ma- 
rine. No fire, no beat, no 
smoke. No licensed engin- 
eer required. Send for cat. 

SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 






CT1CaP^oney5M1N1 

NO GEARS, NOLtVERS. ( 

OLDS GASOLINL ENGINE WORKS, Box',lg.LAN51N&. MICH 



DYNAMO AND MOTOR CASTINGS 

from !^ to 1 horse power. Send for Catalogue. Book 
telling bow to make a 2 light dynamo, 10 cents. THE 
BUBIEtt COMPANY, LYNN, MASS. Boi a. A. 



TRADE MARKS. 

Antidote devoid of narcotic ingredients, fever. 
Swanson & Lloyd 

Bakery products and confectionery, certain 
named, National Biscuit Company 

Baking powder. Southern Manufacturing Com- 
pany 

Baking powder and bicarbonate of soda, More- 



house Manufacturing Company.. 
■ " • )eo 



Cigarettes. Egyptian Tobacco Company 32,294, 

Cigars, C. Ilermanos Sucesores 

Cleansing fluid, C. G. Dobbs 

Condiments, certain named liquid, Horton Cato 
Manufacturing Company 

Consumption cure, Kalle & Company 

Dress goods other than silk goods, Sweetser, 
Pern brook & Company 

Foods prepared from wheat, cereal, M. A. New- 
mark & Company 

Gum, chewing. Smith & Woods 

Hair invigorator, N. V. Martin 

Kaleidoscopes, G. Wale 

Matches made of pasteboard, Herzfekler & Froh- 
lich 

Naphtlia or rock oil products, Naftalan-Gesell- 
schaft, G. M. B. H 

Oil, kerosene, A. Kitson 

Perfumes for the breatli, W. H. C. Burnett 

Plows and their parts. Gale Manufacturing Com- 
pany 

Preparations for the skin, external and internal, 
L. M.Gilling 

Remedies for nervous diseases and general de- 
bility in Hquid or tablet form. Bar -Ben Reme- 
dies Company 

Remedies fi^*- th" minor inflammatory diseases of 
ti./» eye, Hance 'brothers & While . . 

Soap, scouring, C. O Strut z 

Suspenders, Hockfo d Suspender Company 



32,288 

32,301 

32,300 

32,299 
32.2i(5 

32,293 
32,302 

32,297 
32,287 

32,283 



PURE WATER 



HP] 



m 



■is distilled water. Nothing but 

■ distillation will eliminate both 
I organic and inorganic Impuri- 
Ities. An ordinary cook stove ia 

■ all you need with 

THE SANITARY STILL 

1 to give yon plenty of pure, spark- 
lling water, Berated with steril- 
lizedair. Free booklet. OurJlO.OO 
I STILL has twice the Capacity 
I of others. Write at once for 
I particulars. 
CUPRIGRAPH CO., 138 No. Green Street. Chicago 



,^^. 



^o<^/v DO YOU USE 






Stenographers' Note Books. 

The "DIAMOND G" Note Book, 
>c.~e,0 specially made, has 160 pages, 6 ir 9 inches, 
TM/imon/) o ^^^ Rmde paper. For either pencil or pen. 
IMamona «. ^^^ ^^^^ stationer for the " &IAMO>)D 
*»." To introduce it, will send sample book of 60 pages 
for 2c. The only factory in the world devoted exclu- 
sively to the manufacture of STENOGRAPHER'S 
NOTE BOOKS. 

F. J. Grulee Paper Co., 1659 Monadnock Block, Chicago. 




32.298 
:)2.29l 
:)2.2'.I0 
32,.'!OC 



32.296 

32..W( 
32,;«» 
32,292 



32.286 
,'!2..m3 
32,284 



C BOX METAL. 

I Composition Wire Belt Lacing 

~f Made in 4 ,_„ , ^ 

^j sizes Send 
^ for circular 
R and prices. 



fmwwwwi 



_ J. M. HAYDEN& CO., MIrs. 
b 60 Pearl St., Grand Rapids.Mlch. 



Wood Turning Lathe Castings 8 in. Bench Lathe. Com- 
plete set and instructions, $1. W. H. Riggs, Canton, Pa. 



mjgJJ 



One to 25 tons daily ca- 
pacity. Challoner'8 
SODH, Oshkosh, Wis 



ICE 



MACHINES. CorliBB EnEines, Brewers' 
and Bottlers' Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 



MODELS 



SECRECY GUARANTEED. 

Equipped for all classes of work. 
J. C. SBYL, 181 Madison St., Chicaqu. 



TURBINES 



tW Send lor Catalogue "M." 



m« 



UNION MODEL WORKS 
193 CLARK CHICAGO. 



Experimental & Model Work 

Cir. 4 advice free. Wm. Gardam & Son, 45-61 Rose St.,N. Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. B. Konlgslow & Bro., 181 Seneca St.,Cleveland,0. 



TYPE WHEELS. MODELS LEXPERIMENTtL WaRK.nUU.MKHIIIEin 
WOVELTIEB fc ETC. HEW TTORK STEWOL WORK! 100 NWag*U BT N.T. 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Uacine, Wis. 



HOW TO MAKE INVENTIONS $1.00. 

Free circular of 25 favorable opinions on this book. 

E. p. THOMPSON, 83 FULTON STREET, NEW YORK. 



FOR SAIiE-A Large. First-class, Profitable Ma- 
chine Shop in New York (Jity, owing to owner's death, 
Patented specialties under its control. Experienced 
workmen, salesmen. etc. O. C. SBMPLE, Attorney for 
Estate, 156 Broadway, New York. 



G AS.*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATLR MOTOR Co. NEWARK N. J. U. S. * 




A New Idea in Trunks 

The STALLMAN DRESSER TRUNK 

ia constructed on new principles. 
Drawers instead of trays. A place 
for everrthing and everything in its 
place. The bottom as accessible as 
thetop. Defiesthebaggaee-smasher. 
Ck>Bta no morethan a good box trunk. 
Sent O. O. D., with privilege of ex- 
amination. Send 2c. stamp for illus> 
trated catalogue. 

F. A. STALLMAN, 
61 W. Spring St., Columbus, a 



THE UNIVERSAL 
HATCHER AND BROODER. 

Thoroughly Constructed. Attractive in Appearance. A 
Scientific and Practical Hatcher. Only Self-reBulating 
Hot Water Machine in the market. There is Positive- 
ly Nothing to (iet Out of Order. The Boiler, Radiator 
and the Part ContaininK Water are made from the 
Best Grade of Copper. It is complete and Ruaranteed 
to work as represented. Awards and First Premium at 
New York State Fair, 1898. tW Sena Six Cents for 
lUvMrated Descriptive Vatalfigue to 

E. W. ANDREWS CO., Lock Box 3. ELM1RA, N. Y. 





Before You 

Buy an 

Incubator 



Send 4e. for our No. ^^) cata- 
log. Tells how yon can 
make money with the 
urCKETE ; describcH Pneu- 
matic Regulator— prevents 
overheating. Thousands nra 
hatching 100 pp.r cent with it. 
50 egg Butam $5.00— 
lar ger I 
Bizea in ' 



proper- 

tion. We I 
give ynu 30 daya trial before you pay s 
aeat. 10.000 satisfied custoniern annunlly, ' 
BUCKEYE INCCBATOU CO., Sprlufffleld, Ohio. 




OYER A MILLION 

chickens hatched in our incubators 

■ lost season. Our HS-page illusti-ated 

■ catalogue contains description and 
prices of the mont perfect egg 

lllatcherA and Bruodem made. 
Mailed on receipt of 6c. In stamps, 
^ ^ Better send for it at once. 

DES MOINESTRCUBATOR CO., Box 7S Des Molaes, la. 




"NEW STANDARD" BATTERIES. 

Adopted as " Standard " by U. 8. Gov't. 

Imitated but not equaled. Manufactured 

specially for Medical Apparatus, Dental Sur- 

eery. Gas Engine Lighting, Gasoline Ijaunches 

Telephones, House Bells, Burglar Alarms and 

ALL 6pen (^ir(!jijit work. 

No. 2 sent anywhere at $2 a dozen Money 
back if not satisfactory. WM. ROCHE, 
Manufacturer, 2591^ Greenwich St., New York. 




PRINTS. 

"The Best Flag," "The Best Bird," "The Best 
Goods on Earth," for ranges and beaters, Magee 
burnace Company 92 

LABELS. 

" Bell's Flour," for flour. 8. Bell & Sons 6,755 

" Cereal Pancake Flour," for pancake flour. Cream 

Cereal Company 6,756 

" Gold Ijion Cocktails," for cocktails. Cook & Bern- 

heimer Company 6,758 

" Koke," for a chemical compound, W.L. Bitting.. 6,752 
" Kremonia Better than Ammonia." for cleaning 

compound, Zucker &Levett& I^oeb Company.. 6,754 
" Pathfinder." for cigars, American Lithographic 

Company 6,757 

" The Globe Match," for match boxes or cartons. 

Globe Match Company 6,759, 6,760 

" Vena-Cura," for varicose veins, A. C. Buttolph.. 6,753 

A printpd copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patentR may now be obtained by the In* 
ventors for any of the inventions named in the fore- 

foing list, provided they are 8imple.ataco8toff40 each, 
f complicated the cost will be a little more. For full 
iDBtmctiona addresa Mnnn ft Co.. 361 Broadway, New 
Tork. Other foreign patents mar also be obtained. 




Collars and 

Cuffs. 

Stylish, conveaient, economical. Made of 
I fine cloth, finished in 
I pure starch, and ex- 
lactly resemble fash- 
I ionable linen goods. 
Mo Lmtmdi^y Work 
\ When soiled discard. 
Ten Collars or five 
I pairs of Cuffs, 25cts. 

JBymall,30cts. Send 

6 cts. in stamps for sample collar and pair 
of cuffs. Name size and style. 
REVERSIBLE COLLAR CO., Dept. J , Boston, Mass 




Dl9*Tour*Route 

the Best Line from 

Chicago, Peoria, Cleveland, Indianapolis, 

to all 

FLORIDA POINTS. 

CHOICE OF ROUTES 

from 
CINCINNATI or LOUISVILLE. 

I»" Write for Rates, Time, etc 
E. 0. Mccormick, Pass. Traffic Mgr., Cincinnati, 0. 



500-Mile Tickets, 
2 Cents per Mile. 

Good on every mile of the New York 
Central and its branches (over 2,000 
miles of railway), make traveling on 
"America's Greatest Railroad " cheaper 
than staying at home. 

A through train every hour. 

Service practically perfect. 



For a copy of " The Railroad and the Dictionary." 
send your address to George H. Daniels, General 
Passenger Agent, Grand Central Station, New York 



■■■■rH 21 llSllf ^■■■■O aticlwewilisnowyou 
^ ^K CI WCilf ^111 V howtomukefSaday 
■■■■^^B V absolutely sure) we 

^Ir^H^^ furnish the work and teach you free; you work in 
the locality where you live. Send us your address and we will 
explain the business fully .remember we guarantee a clearprofife 
of 9^ for everv day's work , absoliitpiv R ire . ^vrl' e at once. 
BOXAL ■tNlIFACT'JlUKU CO. Bex 71 3' DEIitOlI, UlCIi. 



WANTED AGENTS tL^^'deSre^-S- ^ 

T T X mi -^ m «-^a^ i. m.v^a-^1 -^ m ^^ offer a dollar publication 
for twenty-five cents in clubs and give premiums of watches, cameras, kaleidoscopes, 
lamps, sets of dishes, etc. Send for full particulars. Address 
THE GENTLEWOMAN PUBLISHING CO., Gentlewoman Building, New York City 



© 1899 SCIENTIFIC AMERICAN, INC. 



$tmiitit ^mtxmn. 



[January 7, 1899. 



THE HARRINGTON &L KING PERFORATING CO. 



PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. 



Snow, Tee and Slusb 




Price 91iO00. NoAgmU.} 
THE WINTON MOTOR CARRIAGE CO. 



Wltb oar pnea- 
matlc tires we 
continue to run 
with equal facil- 
ity In winter. 

THE WINTON 

MOTOR 

CARRIAGE 

Isanall tbe year 
round rebicle, 
ready for instant 
Berrfce day or 
nlgbt. Hydro- 
carbon syutem, 
He. per mile. 

Del i ver InfT 
promptly. 

C ataloKue o n 
application. 

, Cleveland, Ohio. 




HARVARD UNIVERSITY. 

Cawrence Scientific School 

DEPARTMENTS. 

Civil Engineeriiig. 
Mechanical Engineering. 
Electrical Engineering. 
Mining and Metallurgy. 
Architecture, etc. 

t^ For Descriptive Pamphlet apply to 

M. Chamberlain, Secretary, 

N. S. Shaleb, Dean. Cambridge, Mass. 




Takes the place of springB and mattress combhied; 
a perfect sanitary mattress; tbe most oomfnrtaUe In 
tbe world for Home iMe, Hogpitala. Shiva, YachU, Boats, 
etc. Absolute rest andperfect bealtb.Thecheaiiest and 
beat made. Send fbr catalogae and prices. 
MECHANICAL FABRIC CO., Providence, R. I., U. S. A. 




PREMIER 



are those who do the 
actual work in the 
vast correspondence 
of a nation. In this 
work one :::::::: 

Smith Premier 
Typewriter ftftj* 

is equal to scores of 
pens. The pen Ut^ 

S'ven place to The 
odern Writer, The 
Smith Premier, the 
machine typical <)€. 
progress.the acknowK 
edged leader in Im- 
provements. :::::: 



BEND FOR CATALOQUE. 

THC T V T ▼ T 
8NITH PRCNICR 
TYPEWRITER CO., 

SYRACUSE, N. Y. 



PIANOS 

Recent improvements in the construction of our 
upright and grand pianos render them absolutely 
unequaled. Send for new descriptive catalogue 
with prices and terms. 

ORGANS 

For fifty years the Standard of the World. New 
styles of parlor and church organs just introduced. 
Also large assortment of slightly used pianos and 
organs. 
SOLD ON INSTALMENTS, Rented and Exchanged. 

3 and 6 WEST 18th STREET. NEW YORK. 




'OURIEwClCLCOinFlTuirTBC 
BEITEII FOR qjUaify or PRICEAy^ 



tt ^% TRADE MARK ^% li 

nECAMOlU 

WASHABLE WALL PAPER. 

Tbe Novelty of tbe Day. Can be Washed wltb Soap 
and Water. Dirt, Grease, Oil, Batter, Ink, rontaglon 
and Germs of Disease can be Washed off. Wall Decora- 
tion Revolutionized. Send for Samples and make In- 
ter estlnir Experiments. 
THE AMERICAN PEGAMOID CO.. 346 B'way. New York. 



plOROUGHllHSPECnOMS 



raSURANCB 
AGAINST- LOSS 

OR 

DAMAGE 

PROPBnr 
urn 

Loss-op-uns 

ilKD 

INJDKV 
TOPERSCNS 
CAUSED-BV 



SlWlMLER-EXPLQSlOTiS 

J-ZI-AUBN-Pusmmr V-lvniiiisuii-VicePmuiBn' 
J-BAmcB>SECiiEn«9r F-lMuBi-WlCEhEauBir 

LRBKAMlimABSTTtelU. LFMSBBLEaU)OK,ASiTSBn 



T?iere is no Kodak but the Eastman Kodak 




Half the charm of a photographic out- 
ing is lost if one carries alone several 
Eounds of glass plates and holders and 
as every moment filled with anxiety 
for their safety. 

KODAKS 

use non-breakable film cartridges which 
weigh ounces where plates weigh pounds. 

KODAKS $5.00 to $35.00. 

EASTMAN KODAK CO. 

Koobester, N. Y. 



Catgie0tM9/rte 

9t itfi^its or 6y matt. 



APOLLO BEST BLOOM 
GALVANIZED IRON. 

"As good as Apollo" — 
this particular lie doesn't do 
any harm ; it's as old as Me- 
thuselah. 

Does us good ; and the 
public too. If all the gal- 
vanized iron were said by 
maker and seller to be " as 
good as Apollo," the lie 
would defeat itself and ad- 
vertise us. 

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 



Austin Separator 



mm 

^^^V otta 



Unequaled for 

DELIVERING DRY STEAM 

by eliminatlnir moisture 

and condensation from 

LIVK Stbah. 



„AlBO EXTRACTING 
OIL, GREASE, and 

other impurities from Ex- 
haust Steami 



i 



Manufactured by 

AUSTIN SEPARATOR CO. 

37 WoodbrldKe Street West, Detroit, Mich. 



DON'T SEW ON BUTTONS I 

Bacbelor*8 Buttons made 
with Improved Wash** 
bnrne Patent Fasteners 

slip on In a Jiffy Press a lit- 
tle lever— they bold like grim 
deatb, but don*t injure tbe 
fabric. Instantly released 
when desired. By mall, lOo. 
eacb. IHus. catalogue show- 
ing collar buttons and other 
^^ useful novelties made wltb 
^V these fasteners, free on request. 
American Rlnv Co., Box P. Waterbary. 





The Coburn Patent Trolley Track 

HOUSE DOOR 

The flrst made with adjustable track. 
The track can lie put up In 30 minutes. 

;:»- Sdlii /or Bimk. 

The Cekww HVWy Track Mfg. Co., Dolyoke. Mass. 




CHARTER GASOLINE ENGiNE 

THL MOTOR OF ThE I9th CENTURA 

U5ED BY ANY ONL, IN ANY PLA' r fqR ANY PURPOSE 

CHARTER GAS ENGINE CO. F'OA kb STERLING, ill 



All varieties at lowest prices. Best Kallroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles. Including Bates. 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago scalb Co., Chlcagu, III. 



Queen's Patent "Triple Plate" 
toepler-Holtz Electrical Machine. 




Can be used at all 
times of year and In 
all kinds of weather. 
Prices range from |2& 
to $50. &- Circvlar 
on application. We 
'.rrv a complete line 
Electrical and 
IngtrumenU 
Apparatus. 
QUEEN & CO.. Inc. 
toil Chestnut St. 
Phlladelphit. Pa. 




Many heads and many hands combine to 
produce that marvel of scientific construe- 
tiDD and mechanical skill— the 

Full Ruby Jeweled 
Elgin Watch. 

Each one has a lifetime of accurate service 
—a third of a century's test has gained tor 
it the title of 

"World's Standard" Timepiece. 
An Elds Watch always has the word "ElgU'' 
engraved on the worke— tuUy guaranteed. 



"^ ^°" "'"^ A DELIBHTFUL STEEL PEN 

medium point and flexibility, smooth and very easy 
writing, try the g^^^g^ J g^^ gj^Jj pg„ 

No better all-annrad steel pen made In the world. 
Single gross sent by mall, We.; sample doien, 10c. 

BOWEN &. SON, Springfleld, Maas. 




"Ahierlcan-Hunnings" 
TELEPHONES. 

Transmitters, Masneto Rell» and Tele- 
phone Switchboards. Over *20UtOOO of 
our telephones in successful operation. 
Used liy War and Navy Derartments. In 
ordering Ktate Ieiii:tli of line, whether 
HinL'le line or metallic elrctdt^fid ttumberot 
telephone's ti be used onun':j!me. i^fSeiui 
for cataU)guf "S. A.'* 
AMIRICAN EfctCTMC TELEPHONE CO., 
1 73 South eMI St., Chicago. III. 



Buy Telephones 

THAT ARE GOOD-NOT **CHEAP THINGS." 
The difference In cost Is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and Instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

260-254 South Clinton St.. Chicago. 
Largest ManuftuturerB of Tdeplu>ne$ 
eacduaively in the United StatcM, 





TELEPHONES 

For liOnff Distance. . . . 97.76 each 

For 6 to 16 Hlle Lines, . . . 6.00 " 

Sbort Distance Telephones, . 2.76 " 

Carbon Cylinder Batteries, . . .26 ** 

Battery Table Lamps, . . , 1.S0 " 

Medical Batteries 3.TS " 



I ATHF^ Foot Power, High Grade 

kn I IlkW w.P.DavlsMacb.06..Roche9ter,N.T 




CAHBDRyNIH 




Grinding Materials 
in all forms. 

THE CAHBOBnNDnH CO., - NIAOABA rALl.a, N. T. 
<[>♦♦♦♦♦♦♦»♦♦♦♦♦♦♦>♦>>♦♦♦♦♦♦♦♦«♦♦♦♦♦ ^jg 

Ciibune « filcycles 

SSO.OO and Upward. 



DYNAMtt CASTINGS, 

Send Wants for cernplfte cataloirue of Bteetri- 

au aptaaltUa and SnppUet. 
MIANUS ELECTRIC CO.. • Mianui. Conn. 



(CYPRiSS)T A |H( 8. 

fiSnro^!wai 






THE BEST IN THE WORLD. 

• . 17* Handsome Illustrated catat(Mnie describing our X 
fullllDe of twenty-three models mailed free. 

i; Che Black mfd.€o.,€rle, Pa. :: 

o> ♦♦♦♦»♦♦♦»♦♦♦♦♦>♦»♦♦♦>♦♦<<♦♦♦♦♦♦♦♦♦» 



ealclutn Vim 

Dmp — ^ 

BURNS ACETYLENE GAS. 

No on, Wick, Dirt or Smoke. 

Get the Best. Price 83.50 

Agrnta wanted <n every toum. 
CALCIUM KING LAMP CO., 

Waterbury, Conn. 




Rotary Neostyle 



5,000 Copies 

from one original writ- 
ing or Typewriting. 

Operated byCrank, Treadle 

or Electric Motor. 
Speed Peop- 
les per min- 
ute. 

Used and In- 
d nncd by 1 eadlng 
tinna ana.enrvO' 
mtjoiiji in every 
dty. 

NEOSTTIiE CO. 
118-102 Church St., New Yor 




VOLNEY W. MASON & CO., 

Friction Pulieys.Ciutches&Elevators 

PROVIDENCE R. I. 



^ TUBULAR 

DRIVING LAMP. 

IT Is the onlj perfect one. 

IT will not blow or lar out. 

IT gives a dear, white light. 

IT IS like an engine bead- 
light. 

IT throws the light straight 
ahead from 200 to 800 ft. 

IT bums kerosene. 

Send for book (free). 

R. E. DIETZ CO.. 60 Lalght Street, New York. 

Mention tMa paper and get special discownt. 
-ESTABLISHED 1840. 




PEPSALT 



PEPSALT 




Plants, Hotels. 

. rks Systems tor 

Small Towns and Private Orounds. 



Send for lU^igtraUd Oalalai/ue, 

TOWERS (Of Steel) 

W. E. CALDWELL CO. 

221 E. Main Street. LOUISVILLE, KY. 




Cbe niagara %, ia SSe Camera for $5C. 



Guaranteed to take outdoor and Interior pictures 
ly ground I 

, Csesgli 

paid upon receipt of Sa 



price camera made. Specially gronnd lens, 
and Time BzpoBni«s.Cses^as8 plates, 

Ej 



^x^lnohes. 

Gutter arranged tor Snai 

Sent to any address pre- 

INT8 In stamps or coin. 



inal to emy Ugber 



NIAGARA CAMERA CO., Dept. 15, BUFFALO, N. Y. 



Indigestion has no terrora for him I 

That salt-shaker Is fllled with Pepsalt. 

It cures and prevents Indigestion. 
pepC A IT >B the best of teble salt, into 
£|££^S^£^iL every grain of which Is Incor- 
porated digestive substances natural to the stomadb 
Fill your salt^Kllar with PEPSALT and use It la 
place of salt at your meals. If you have Indigestion, 
your stomach does not supply the necessary amount of 
tbe dissolving or dlRCstive Juices. PEPSALT taken 
in placeef salt at yourmeals makes good tbis deficiency, 
as yoa Vf^ with every mouthful of your food a similar 
Substaooe Is Mat which Is required and at the right 
time, and your indigestion is a thing of the past. Send 
for sample In salt-shaker bottle and try tt. Price 26 
cents, postpaid. 

THE TAUPEL SAMARITAIf CO. 

48 SherlR St., Cltveland, Ohio. 

PEPSALT CURES AND 

PREVENTS INDIflESTION 



bMfldbikhdOiliSSa 



FOR TOOLS, SftWS ETC 

JESSOP ■*- SONS L'9 91 J':',HN ST, NLW YORK 



PRINTING INKS 

The Scinrrmo aukioan Is printed with CHA8. 
■NBC JOHNSON k CO.'S INK, Tenth and Lombaid 
8ta„ Ptalladeliilila, and fl Base St., OHi. Oiiaaa, Haw Tofk 
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